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SECTION 1. INTRODUCTION .1 
The BASIC Language and BASIC Instructional Proiram (BIP? 



This course Is designed to halp you learn some fuadamental prbgram- 
mlng concepts through the MSIC language. BASIC is widely uaed; it is ^ 
probably available on aljnost any computer aystem you art likely en- 
counter* ;bIP is an acronym for "BASIC Inatructlonal Program," the pro- 
gram that tuna this course., it is used only for this 'purpose and you 
will never hear of it In another context, > 

\ ■ ■' ■ ' . 

The version of BASIC u^ed in this course is not Identical with the. 

rind elsewhere. However^ the fundamenCala ara^ 
to another version of '^BASrc will be easy. 



many other versions you may 
the samep and the transitlo 



1.2 Usin^ the Manual 

}l ' ■ 

; This -^manual Is meant|to bi ari easy, and fast source of reference 
material. It, will be most f.eff active if you have it with you while you are 
working at the terminal, try to become .familiar with the manual, but do 
not cry to memorize It, Kjaep it handy arid refer to it often. 

^ : The first section ofj the manual Introduces you to BIP aild some of th^ 
keys on the tfeTminal that kou should know about. The main body of the Aanual 
is tl^e second section, which explains^ fundamental progranming fconcepts and 
atructurea anrf describes rihe language In which you will write 'your own pro- 
grams (namely, BASIC). Trie third section lists and explalni BIP's special 
commands. The glossary lists all. the specialised terms used In the manual, 
and refers to the appropriate sections for further Information* " 

The manugl Is not iiitended to be a task^by^task guide to the course. 
It is a reference manual |hat contains a complete description of all the 
^ASIC statementa (the "sedtences" of the language) and BIP commands. 



Especially when you- first 



start progranming pa reference manual contains 



large amount of Informaticn that you are not ready to use. You must try to 
Isqlate eKactly what you-r - — _ _ 
doesn't seem to relate to 
becomes easle;: with practi 



e looking for, and to ignore Information that 
your limnediate problem. This Is not easy, but It 
ce* The glossary is usually a good place to start. 



J Advice: Don't be aftild to make mistakes. A computer is a consistent ^ 
machine, and you can frequently discover wh^t works and what doesn't by trying^ 
different ways of doing soi^ethlng and watching the results carefully. The 

ograms that Illustrate how BASIC works. Copy^>and 
you like, 



manual is full of sample pr 
RUN these progranis whenever 



1.3 Signing On 

Whenever you want to use a computer, you always have to start by 
establishing conimunication with the machine somehow, letting the computer 
know who you are and what you want to do. Ask your supervisor hqw to 
originally sign on to the cdtnputer and start BIP running. Then the terminal 
will say ' i . 
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■ WELGWE TO BIP 1.1 / . 

Please type yout number and first natne, . 

Type your DIP number ^ a space, youy first name^v and- a carriage JLturn 
(i^htch is probtbly a key marjked "CR** or "RETURN" on your keyboard * ab- 
brev^iatted by <cr> throughouti this manual). The terminal will say 
and you are 'signed on* You ^111 sign on in this way, every tiine you work 
with BIP- * 

In cage you make a typing mistake , there may be a key marked "DEL" or 
r"DELETE" on your keyboard that etases che..last character you typad* like a 
backspace* If not, go ahead and type a <cr>, BIP will teil you Ut doasnVt 
imou^.who you are and will sign you off automatleally , Then you can start 
all over ari^ do your 9lgn on correctly* " / / 

Once you have, slpned on, you will 'be: "talking" to BIP* You mtist type 
<at> to end each , line you type. B^P reads and responds to your coraonaiids 
after you type <cr>, BiP types a * every time It is ready for ypu to 
type soinethlng. ^ 

"It is npt foo soon to tell you about^ signing off* You tnust alga off 
before you leave tl\e terminal* Do It by typing BYE <cr> to BIP. Tlie terminal 
should print a short raeasage ending with GOOBBYE* 

Please do not leave a terminal that has net said GOODBYE to you. 

Occasionally^ you will be the victim of a:*'system error" or a "system 
crash. 'V These are unexpected, unpredictable * unavoidable events, You will 
knov? that one has occurred either because your terinin^l suddenly pr^ints - 
something, aike "SORRY, SYSTPl ERR6R" or because your tei^mlnal stops printing 
anything at all. If you are pear.^ny other people using the same ceniputer^ 
you can ask them whether they are $tiil getting any response; If they are, 
and 3?ou aren't, you should probably find the person who knows something about 

1-4 Talking , to BIP ^ 

BIP does not present lessons on programming * It does not ask queetlons 
and wait for yo^ to type correct answers* It does present progranimlag tasks 
^that require you to write BASIC programs* By writing, running^ testing, and 
fijcing your own programs, you will learn a lot about programming* BIP will 
h^lp you, not by iaiowlng the correet anawers (many different programs can 
produce the "right" result) but by Ideatlfylng errorsi giving you more In- 
formation , and presenting tasks that build on the skills :you have dev looped , 

The pattern the iriteractioti between you and BIP generally goes like 
thlsr ■■ " ■ , 



a. You ask fqr a tfsk, by typing TASK. BIP prints out the require-- 
ments for a program that It expects you to write and run* 



. b. You Wit& t^hM program, test It, fin it, test It, and complete 

t' I. . ^^^^ a number of errors along the way, many of 
which frPlU causa BIP to print an error message, telling 
you that U can't .understand What you typed, or can't do what 

.' you Mid it. Co 'do. . ■ . . 

. c. HaVlng written the. program reqaired by the task sfiateMe^^ 
you type MORE, and BIP looks at your program to 6ee that 
It works m it should. BIP then completes the. task by 
giving you mm "post-task IntervleM." in some cases, the 
current tMlk wlll be extended with aome additional require- " 

/ Within that .p4»fctern, many additional thlngB may' happen. ' You may be ' 

n^lnff ^ either by^tto statement of thi problem, by the error meapages 
printed by BIP, W by «^our program doing soma thing you do' not expect w'heh 
you run it.. Thmm are .apeclflc ways to deal wlth>ach kind of confusion. ' 

a. If the baak Is not clear, you may-request a HINT or use REP 
To get ^.hatcer Idea of the output your program should pro- 
duce, you may run a DIMO. 

. . b. If the aeanina of the error messagea Is not clear, you may ' 

type a qtiMC Ion mark (?) just after .the message is printed ' 
BIP will give you some brief inf o^fttRtlon about that error 
You should a 1 (SO look in the glossary for more information 
' ^ start tog with the first word or phrase that you don't under- 
stand, Vm the croas-referenoes to find th* Information you 
need, ^ 

c. if your om program does not behave as you want it to you 

should HmH LIST it to see exactly what it says. " You should 
also use. the debugging option -tIuCE- that will show you. In 
detail^ yom pcogram in action. 

" r"/'? alj:ea# confused just by reading this, go to the glossary 
at the end of the manuM and start looking up the words printed here' in 
upper case, like TASK. Do not try to memorise anything- Do try to gat an 
idea of how you .can ftod InfoEjiatlon in the manual. ' . ■ 

l-«5 A Sample tnte rafc elgn with ftp > ' 

RTP « This dialogue should give you an idea of , what it's like to wo^^^h 
BIP and illustrate how you can learn from your errors. The student'^ typ- 
lr,g is underllnedi mvmnhin^ else in upper 'case is pointed by BlP. (You 
will never have to underlines yourself whan you use BIP.) Comments 

and explanations appear at the right in lower case. Remember thtft each line 
of student's typing attds wlth.''a <cr>. , 

^tart BIP, running, and sign on. 
WiWOMS TO BIP !! . 
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PLEASE Tl^fK yOtIR NUMBER AND PtRST NA^R. , 
123 CWLES 



HI aWtES! 
*TASK 



Vou ask for something to do. 



BEGIH. tASK? STRINGY ,. 

USE THE "SCR- COfrWAND TO SCRATCH (ERASB;) YOUR PREVIOUS PROORAMi IF ANY, 

WRITE, A PROGRAM THAT PRINTS THE STRING "SCHQOC'i START WITH THE GLOSSARY 
TO Flte out WHAT A STRING IS. 



*SCR 



*HlNT 



HINT H 



BJP drflcribes a progtam for you to wrlCe, 

First, get rid of any old program that's 
left over from a previous task. 

Tfou.'re not sure how to start, so you 
ft0k for a HINTi 



«OUR MOGUM SHOULD HAVE TWO STATlHENTS IN IT: ONE -PRINT- STATMENT, 
AND mZ *fKD- STATEMENT. DON'T FORGET ABOUT LINE NUMBERS, AND DON'T 
FORGET fHAT STRINGS MUST HAVE quOTE MAGICS AROUND THEM. 



mEmttm op the model. 

SCHOOL . ~ ; 

i - 

EXE^CUTiOS COMPLETED AT LINE 99 
DEMO BHDBD' 



Vou take a look at what the modal doiis* 



you thought p Hthe model Is a'^ prpgrEm 
that prints "SCHOOL** FOR YOU, 

You type what you think is a -P^INT- ^ 
statement » . ■ ^ . 



BASIC STATEMENTS MUST jflAVE A LINE OTMBgR ^ ^ T 

LINE NOT ACCEPTED* (TYPE J For HEP) • X ^ ^ \ ' . 

Arid you . are reminded that you aeed a 

line number . " 



*io vmm ^ . 



When you use the^^^^ne number i BIP 
doesn't compli 

Now ypu try tofsay what it 'is'that 
Want your program to print. v 
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• ■ ■ ' ■ • -J 

MISSING BASIC OPERATOR ' ^ ' 

LINE NOT ACCEPTED. (TYPE.? FOR HELP) ' ' ' ' , 

, • ' : , But that must not be the way to do It, 

^, ' ■ . , ' ' ' , „ You ask for more help by typing a "?" 

CHECK TO SEE IF YOU HAVE A CORRECT BASIC SfaTEMENT ON THIS LINE ' 

. BIP can't tell what to Ho with "SCHOOL-' 

all by ftself. You n#ed a BASIC state- 
nifnt that does aomethlng with the string 
"SCHOOl;!-; you decida to consult the 
' " laanuai* ' ^ _ 

' ■ rha right idea^ a = PRINT- statenent 

. * that prints aomethlng,"^ 



i 



*ld PRINT "SCHOOL 



SYNTAJC ERROR: UNMTCHED QUOTE MARKS 
LINE kOT ACCEPXED. (TYPE ? FOR HELP) 



But something li wrongs and you ask 
for more help* : 



REMaiBER THAT ALL STRINGS MUST HAVE A QUOTE. AT THE BEGINNING AND END, 



TYPE^? FOR MORE HELP 

,' - ■ ' ' ■ " " 
10 PRINT "SCHOOL" 

f 

l/ASi 10 PRINT : 



*RIJN 



That makes sense. 

You try 'again on thd -PRINT- statement. 

'BIP didn't complain. It just remladed 
you that you have replacad line Ip. 
Things look good, , 

So you try to -RUN- tk program to m€ 
tt It works, i 



'ERROR DOCTOR DIAGf^OS IS r NO 'END ' AT EOT ^ ^ 

LOOK AT LINE NUMBER: 10 ^ - ^ ' ' 

TYPE ? FOR HELP ' ' \ 

It doesn't even Wn. It needs to have 
an -EE^D- statement* 



You aak for more h 



SfpROGS^ ODE, -BID- STATEMEm-THE LAST LINE OF 



i 



TYPE ? FOR MORE HELP 



*20 END 



YOU DID NOT RUN THE PROGRAM, 



And you understand what it means. 
<f ^ ^ 

So you type an acceptable* --END* 
.You think you have written a program - 
that does 'what ithe task asked for, so 
you type =MORE-^' to go on. 
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But ^ou didn't --RUN- the program. You, 
/haven't actuaLly seen it print. "SCHOOlH' 

yet , . V Y 



*RUN 



Try again. 



EDCECUTION OF YOUR PRO-AM' 
SCHOOL ^ ^ 



raECUTION COMPLETED AT LINE 20 



*WHAT 



Now it looks fine* Your prpgrara ran 
without any' errorSj and it prliited the 
string . , 

You want to inake sure tha't you met the 
requirements of the taakj so you msk 
fpr its text again* 



YOU ARE IN TASK STEXNGY. - ' / 

DO YOU WANT THE^'TEOT PRINTED OUT? (Y OR..N) Y 

'v' Yes, please. 

use' TM4: ^SCR-' tomAND TO SCRATCH (ERASE) YOUR PREVIOUS PROGRAM, IF ANY. 

WRITE A PROCRAM THAT ERINTS THE STRING "SCHOOL"; START WITH THE GLOSSARY 
TO. FIND out ^WMT A STRING IS, ^ ' ' 

' • . As you thought , You ca\i always use the 

i ^ ' --WHAT= commaiid to review the task. 



- ^MORE ^ ^ . 

EKECUTION OF THE MODEL 
KECUTION OF YOUR mOGRAM 



You're ready to go on. 



LOOKS OKI! 



BIP compares your program with the 
models and sees that yours is fine. 
Now it asks you to evaluate yourself. 
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POST IhM INTERVrEW 



mm IS A TYPICAL SOUriOM ro TFilS Th^z 
^ / ' . ^ ' 'f- ' . 

10 PRINT "SCHOOL" 
. 99 END 

\ ■ ^ dp ' 

DO YOU UNDERSTAin) THE SOLLra^IO^? {Y. OB M ) Y ^ 

f / 

^o'^ undersCan^ wtiy the modeX wo^ka^ 

TifiNK ABOUT THE SKlLDS USeC 151 VMS TASK fOB EAH SKILL ^ 

r^pE Y If Yolj have had emijgh mm in-xii ^hat' skill, 

mE M IF YOU THIN^ Ya^^r^EED l^ORS V/ORK OM I^. ^ 
PR INr STRING LTtERAL (Y OR N) M . 

You think y^ou Xlkn to do iiiorfe 
wich strings and quotation »arka . 
Bip uilX r^niBisber that factp^ you 
'can expect mo^^ ©trinES l^at^^t^l 

TASK STRINGY COHPLErED. The e=id of this t ask. ^ ^' 



iisii^ Yoi^ a^k for ar^other. 

mem TA.5K; PLUSFOUR , \ 

THSS PROCRAH SHOULr ASSIGN ^HE Vi^ILUE s 'lO TFiE aJMiRriC" vARUBLE 1^ - 
THEN PRim THE SUM OF N ^MD 4^ ' ^ 

TeaU^e that you Slave ,cd spend a£ 
least a llttla tlPie vich the mtinuai 



Ttuu ^laa re^llZQ that y,ou don't tiav* 
any mc?re tt^e/ So you ^ignoff* 



YOir JIAVE COE^IPLETED I TASK{ST T&US Sfi^s.^ON^ 

Tor^L TIi^E l'O DATE: , flOO HCPURS 
TlHl ON TODAY r .06? HOURS 
Tor^L SESSIONS: 2 

'Total tasks cowptETED: 3 

COPifRtCHr (C) 1973 BY THE LElAWD STaJIFORD JUNIOR L/Hiv-ERSITY 
GOOPBYI, CHARLES. 
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1 . 6 S^e Halpful Keys to Kxio^,. \ ^ . 

<cr> Abbreviation f ot the carriage rcstum Tcey, ^rt^bably 

fnarked CR or RETURN on- .youff loeyboard, ' Eve^y line you^ 
type must be ended witH a Gartia-|e^ return, 

Ml (otf ■ . , 

DEl1TE> Eras-ps the last character ^ou typed. 

HOLJ Stops the screen io tha t ypu car^ read ev^er^tf^ing ^ ^ 

before it disappears of f t&e top* 

There mk^ be a ^ey marked ^'HOlD'' on your t ^rtnin^al. 
If notj ^sk your auper-v^ igoff wliat key or K^y^ ar^ u sed 
/ ' for this purpose. If you tiav e & HOLD k^y, ju-st ht'ttl-ng 

it once will stc^p the mcT^mn Within a second or so * 
When you want to etart the screen inovingi tilt HOLD 
--^ ' ^gai^. .tey o tfe^r ^har^toCte:^ w^lli atsa &cat^ & he sc ^ee^n 

moving af ter -yoia atop' it, but tHflt ch^at^ct^r vill also 
^* ... print on the screen, Xgnoi^e it. 

1 , 7 Ef r^^r >de&3ages and Changin g Your Pr^Pgr €jn ^ k . 

"Erior^" %/^ere mentioned earlier* ifi tile cortte^t of CKie cocur&e, an 
error la something that BIP kriows^ dt cannot Tiaridle corirectl^r, Fd^ eMinpL^aj 
If you tyye soinathing like "RASK" whan ''T^SK"' w^as the w^ork y^ou inB^ant ta 
type, BIp wil.1 give the error meesage l:LLfiG41 BlP COMMD be^cauass It c^n' t 
do anythifig with the incorrect word* Ihe^e -are tHree differ onC kinds cpf 
prrots th^t SIP detects and tells you abovJtj 

a* "Syntax errors'' are detected immediately a^ter ybn c^nipllete yo\i^ 
Itrse, There are rulee that ^ou mu^t foL lo^. vy'hen ym Sl'^^e a SIP 
coffiiinand (like the one above) or ty^e <t BASIC st£^te4netnt * B IP 
' recognizes violations of thoae S'ul^s *ind coniplains iirt^dia teLy . 
(Ar^ e^ror you may malcc fraqsU^antty is to mtaspeH a w^rd ^ a a 
th^ e?<ample*) 

J" 

b. ''Error Doctor errors*' are d^o tec cecl when you luI, J. B^ff ld RIJ^ y"ou:t 
prc^gram, A program is a lis± o£ Icist rue tiortp fet th^ comp^it^r 
foLIov^; If your program Is mlasAng sortie esaenti^l thJ-tigs^ th^ cGm^ 
put^r can't *follow tHe instructions, DIP fee ognlg os th^ ahs^nc^, 
of these essential thlngap arid cells you whac *s intaei=^ng- 

c, ^'E^ceeutlon errors" are detected as yo^ir prograni is ri^nn'lng * It 
your BASIC program tfirni out to' be irnposslble tea f ^ll-ow at acPinG 
point, BiP will try t o tell 5;ou ^h^t the prob l^tn t 

It is a good idea to LIST your progrant belore v/ou rn^Ke ari-y uhanigg-B. uu 
must make some changes if BIP prints an b^roff m^es^ge, or if^cH^e pto%tB^m does 
not produce the results you want, To rugk^ a change, et th^r tecyp^ c^rrecciy 
the line with tbe error or use the CHANGE coAmSid (a^h Sectl-on 3*2)» Suppose 
you had ttie 1 Ine 

SO VUm "THE RESULT IN^GJILLDNS '^j %lY 

and you d^cld ed (or BIP forced yow) Co ch^nga it to 

s 



^ 



SO^PfilNT '*THB RESULT IN qALLONS IS '* ; y/% 



tneteati; You ^could retype the line, changing ^he positions of X and Y/ 
or you cauld use cha command . ^ 

CHMGE TO "Y/X** IN 50 ■ ^ ; ' / ^ - 

(or, since the ''TO'' and^the "IN" are opttonaa, 

^ CHaJ^GE '*}C/Y"^ "y/X" 50) , 

BIp will always tell ^ou what the lise wbb before the change ^ as a 
w^a^ning m case you didn't really want to change thm line, Clf this is . 
the caae^ you must change it back again,) 



^ If you mrit to delete a^ line completelyp type the line tiuinbet and the 
"CR'^ or ''RETURN" key. Then LIST the program to be sure you have ^hat jou 
want • ' 



* SEcflOri 2, RROGRA:M^ING IN BASIC Wl^H BIP 

Tilts Is the main body of the manual. It 1% prganlzed by compleKlCx 
of concepts— tlja most fmndamental iX^st, the more advanced later, Slrice 
programiTitng concepCg • frequantJIy ovar lap, however, ydu will have to bouiice 
back and -forth ta find th^ informtloii you nfeed in a part Icular ' alcuac Ion. 

Da not tr^ to memorize the Inf omiat ion, e^pteclally the first t Im 
you rea4. this sectian. ^ Voij may not even want to read this entire section 
of the oianual at one tline.^ Sub^ectlotis that should be read together. If 
you choose to read chunks at a' time, are: 

■■> 

2 ^1-2 Sonie3 fuiidamentals of prograimning' in BAB,1C . 
2 , 5-2 , ll«-lnpu t ^ Output, asBlgnmentj and variables. 

2,14-2, 16-- WPUt and READ statements. - ^ 

2, 17-2* 20-»-S#tjtieiv^e and control of execution- 
2.2a=2, GOSUB, and functions.. 

Read 2,24 the first ttme you see STOP or REM in the model solution. 
2,1 frogranimln^ 

A computer is not smart. It can only do .what It ia Instructed to do, 
and €vcry tiny step jnust be coimunicated in a fotm that the computer can 
underitaTid. A prograni Is a list of Instructions to a computer, 

Writing a prograin lnvo'lves three big stages: 

a. Specify in complete detail vhat the program is supposed to do. 

TranslatG yoiir stateiTient of the problem into a language the coin^ 
puter understands, 



c. Check th^ program to be sure that 11 do^a everytlng yuu want it 
to do . 

The dtfftculty' of each stage relative to the others may vary, but none 
of the three can ever be Ignored just because the programiner thinks '*lt*s 
tpa>ensy.'' In partlciilar^ you must not neglect the first stage, the detailed 
description of the problein. It is often useful to write out In Enf>lish 
exactly what^ .you want the progrflm to. do, and In ^hat order. You should 
list the scpps j^ou wouXd have to follow to solve the problem by yourself; 
If you cannot do this, you will not be able to use a computer to solve the 
probleni, For oKample . you can ask a friend to give you two. numbers, and you 
mn tell hln) the repult of multiplying those nuinbers together . If you think 
about it, you can see that chere are a number of steps Invo Ived : 

Ask for the first nunber* 
lleav it and reiiicniher It. 
Ajk for the Second ntiniber . 
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Iff . ' 

i 




Hear it mi remeniber ' 1 1 . 
MulLlply and rtmcmbcTr the result. 
Tell y^ur friOTid the result. 



he mote specific you fai^e in describing each scep of '^the proBlein, 
*ths a^Pkgr Ic vltl be to complete the second stage^ whefa you traiislate 
your Engll^ tntQ a programining language* A c^mput^c' cannot undeTstand 
E;igllsh, nor^^^^ 4t guess at your tneanlng If you gl^e It an inetruction 
that is only clflfc^^o what you meant, The rules goi/eriilag the sytitaK, 
or grammar^ at pMg^l5^nilng languages are rLgldj and yDii inust use the 
correct word#» the ccr^ecc punctuatton^ etc* Just > reitiepber that yont 
English list of steps, although essenclal, is^ not yet a^ tomputer program; 
you must trar^slate each step* into a aeries of symbolic iustructions in 
eKactly the form {hat the cbm^uter, through a programing langiiag€, can 
icc^ip't V^^^^^ tnucli easUier wtth practice » J as In any other 

foreign language* , . 

The^ third stage in Vritlng. a progranij whera check everything 

to be ^Suri! ic,all works as you want it to, is as ne^ss&ry as the other^ 
Mo. The cotfiputer will, follow exactly the instruct Ipua you give it. If 
these instruct iDns do not 5ay precisely what you meWt t-fee program will 
npt quite/do j^hat you want . 4 Because pragrOTs must te sp preclsei It is 
easy to overlook small" but itnportajit details^ and v^ry few programs run 
"correctly** cha f iret-' time, No conipticer vill make up for your negligence, 
so you must chedk the results of your program at least ^s carefully as you 
thoiaght out cha problem in the first fplace. This process, called "debug- 
ging Is tedtcus but necessary* If a program doe&n'b work, It^s usually 
the programmer*© fault * not the cotnpiiter ' 

2 ,2 Prograifi Storage and E xecution 
• \ 
'In many progranuning languages, you first write your list of i^struc- 
tlonSi' and then tell the computer to follow all the tustructloiis in the 
list^ Your Hat is aopettmes called a '^stored program" because the compute^^ 
must store the jlnstruc tions until you tell it to begin executing them* 
Execution is called "running" th^ program* 

Whether the purpose of the program 1^ to parforTii cotTipliGac-ed cal-- 
culatlons or to play a simulatad card game, it must have some information 
on vrhlch to operate • This Information Is called dgCa, ^tid much of the data 
required by a prograni can be stored in the program itself* In BIP» the 
alternative to storing the data In the program is to hfl\fe the liBer (the 
person who runs the program) supply some data when the prdgram stops and 
asks for It . 

For exaJnple^ a program whose purpose is to print m 10 by 10 multlpllca- 
tioti table should have all its infotniation stored Kiphlff^t. It Is not 
neeessary to request information whl^n the program 1^ actually ejcecuted^^che 
user simply tells the computer to run that particular program. In contrast, 
consider a program that plays a game with tlie user* Such a program needs 
to get Inf Ofmacion as It runs, since the progress o£ ^ garne camoc be plan^ 
ned in advance* The program must stop and ask the Us^r^ for Information'^- 
what move he wants to make, for example. This second kind of * prbgram is 
called "'interactive" because it requires the prograrnm^r to plan for Inter-r 
action with the user of the program as it runs* 

. ' 17 - 

12 



tn eiEhei^ cype of prograffl, che data chat the program deals with must 
be kept In. the eomputer such that It Is accessible to the program. Thla 
is dons by the use of varlableg of different data types, which are dls- 
cassed specifically In Sections 2.7 through 2.9. 

4 uford about "the user": Proiraniiners usually write programs for othe 
people to use. Whether the Pfogram calculates payroll checks or plays a 
card ganie, it will be used by s one-one. other than the person who wrote and 
debugged it. A.s you write your own prcgrains, renoember- this hypothetical 
pefson aalled "the user." Try to make your programs understandable and 
conplate'enQugh so that a friend of yours could sit down and run them with- 
out any trouble . \ 



it's also a good Idaa to include "remarks" Inalde your program with 
'the -RH^- statement, k rejnark' -(also called a "comment") is vary simple: " 
It s just a note to yourself that eM'^lains aomethlng about the •program with 
out aff editing tho w.\y thp pr^irflin runs at all. you will be surprised to 
see how soon you can forget what an "old" program (a week old, for example) 
is sppoaedx co do. REMarks thflC are saved as part of the program Itself : 
are handy notes to remind you. 

It is n\t hard to write a pTogram that doea the same thing over and 
over, never stopping. A prograni that never stops la in an "endless (or 
,l,tif4nlte' ) IdoR which you 'musc scop or "Interrupt." BIP Itself .helpfl 
you wacch out for.thW. After eJcecutinf a large number of atateraents, Bip 
will stop estecutlbn, tell you If thinks your program raa^ be in an infinite 
loop, and ask whether or not you want to continue execution. You should 
. probably say tio and -LIST^ your prograin. Then cry to figure out why it 
nay have been in an Infinite loop. , 

^e -GOTO- section (2.18) has an exanople of this kind of loop. 
2.3 t^ ine Nunbe rs 

Almosc all Implementations of BASIC require you to number each line 
of your prograni. Each line, or atatement, is an iriatruction to MSIC, tell- 
ing It to.do some specific thing. When you run a BASIC proirain, BASIC 
finds and obeys the instruction with the lowest line number, then the one . 
with the next higher number, etc, Vou need not type in your statementa In 
order, because BASIC can sort - theiti out by line numbor. but you must number 
chem in the order you want BASiC to follow. A general practice is to use 
multiples of 10 as your line numbers ao that you have plenty of numbers 
available if you want to Insert soriiethlng between two already existing ItnoR 
BIP allowa you to have up to 50O lines in a Blngla program, but moat progi-C,; 
will much shorter, 

Uses To cell the computer when it has finished executing yoar program. 
Exninp la \ 



9g END. 



is 



the END statement 



'Bv^ty BASIC p^pgram niust^ have art END statement, 
^^\xAt t^^^- fche hig^isst line.nunib^* In the program. 

See STOP (2*2^^4, i) . 

• > i> ' ■ 

rhis tera ref^cs to the probleni of commtinlcat Irtg with the conipiicer — 
hov t^ll tti. to da spmethiiig for you, and how you ^ake It deliver the 
^esal^^ Ir^ a v7ay you can understand,' Most people communicate with conpute'^s 
"^hiotii^ ptograms, Sq the 'subjects of 'InpUt and;output really deal i^ith pro* 
^ldin0 infotdfetlon to your program that cnakes It "provide meaningful tnfortaa- 
^Icn W you. V ^ ^ * _ 



Inpujfe ils information that^gpes IntQ: the program. It can be stored (-as 

=ri (see 
the program is run (iee 



feart program itself ) ^Aen^::the prograai is wit ten (see the -RIAP- and 



^hAT^^ aection^ 2*3^5)^ or given 'by the user. when 
the, ^JWT- section, 2.14). ^ ^ ^ ' ^ 

Output is the visible rBSult of a prograro's eKecutiorl^, It la frequently 
\^ ^\i0 forrrx of infoirinatldn printei on the user's tenWnal Cthls will be the 
^^se the BI^ programs you write) ^ or it niay ^ tranamitted to a line^ 

t*t4atl*^8 device, to a magnetic tapej etc. In the case of tnteractlve pro- 
%tani5* it impofC^nt for' the progranmiar to remertiber that the output his 
^togf^^ prints v^iH be re^ad by someone else, and raiiat be reasonably under- 
%^^j^^pbie# dialoj|ue between a person and a conipucpr is polntleas if 
^elth^^ understands v?hat the other says* 

PRINT 



^.6 



Use: To get your pc^ir-ajn to type soinethtng on the teritilnal. 



40 PRINT 4 
40 PRINT t- + p 
40 PRINT 4$ , 
40 PRINT "Doq" 
40 PRJNT iQ i 
40 PRINT ''TOE.V^LUE 
4c PRINT 
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Ranarks: 



OF X IS X; " km X sqUARED IS "i 
(prints a blaak line,.) 



X'2 



Use the P^IKT Sjtatemfint whenever you wnt to have your prograin 
^otnethlrig • Any^.tilngJ surrounded by quota miirks Is taken literaHy, 
MytAlt^S Without «1^^te mai^ks is "evaluated""BA.SIC figures out what its 
'''^lu^ is, and PRIOT prints that value* 
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The sCatement 



40 PRINT "X*' 

prints just the letter X, because of the quote marks, Tlie statame-nt 
40 PRINT X , ' ' ' 

makes a BA.SIC look up the value of the var table Xt tK^i* -cint that number, 
Thera are no quote marks, so S4SIC has to evaluate K» \^ead about valuesr 
variables, and evaluatioti In che next few sections*) 

Boolaan valuea can be printed too. The atateaent 

40 PRINT 10 >■ % . - ^ ' 

points TRUE on the termlnaL, because 10 Is greater than 9. ^ 

40 PkiNT 10 ^ 100/2 " ' ' 

prints ' FAXSEj because 10 is not equal to lOO divided by 2, 

"Fancy" PRINT statemenCsJ 

Usl^g a semicolon between two ejcpreaslons allocs you to print moret 
than ona ^Kprea^lcn on a aingie line. You roay combine different types of 
expressions In a PRIOT statOTenc, The semicolon allows you to PRINT both 
literals and variables in oiie statenentj u^hieh can make your program's 
output look good. For eKamjLes you could use two PRIifr statements like 
thlsi 

40 PRINT '*Y IS'* 
50 PRINT Y 

which would teil the user of the ^ogL^im the value of the variable Y, buL 
would take two lines of output to do it. A nicer way to do It would be hik 
thlsi 

40 PRINT IS Y 

which would give the same inf ormatloni but all on one line. 

A more complicated example i Asgumn that the variable K has the value 
4s and the variable Y has the value "5. The statement 

40 PRINT "Till ^^UM OT YOUR NUMBERS IS X+Y 

will cause BASIC to pririt 

TfiE SUM OF YOUR NmiEERS IS 9 

The statement 

40 PRINT "X + Y " 15 IS X+Y",15 
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will cause BASIC to print 



X + Y ^ 15 IS FALSE 

Remember to use spaces Inside your quotation marks where you need 
them. Some irnplementat ions of BASIC insert a space for every semtcolan, 
but BIP's BASIC does not. . 

See Variables (2.8-2,11) and EKpresslons (2,12, 2.13, 2.19). 

2. 7 Data Types^ ajid Values ' = - 

1,' Most programining languages operate on three different types 0f in- 

formation: nunierlc, string, and Boolean* Mtny languages do not aliow the 
progrdnuner to combine different kinds of InfoVraatlon In a single expression, 
and it is essential that you understand the difference^. n;. 



Numeric Information is easy to understand* A number or a numeric 
expression is a thing tha^ you can add, or find the square root of* 

A string Sb a series of characters in a particular order* (A character 
1$ something a typewriter can generate^ Including letters ^ numerals , punctua- 
tion , and spaces.) You cannot add or rQultiply strings as you can numbers, 
although most languages allow you to perform some operations on strings. In 
the course you are taking, your name is stored in the computer as a string, 
which is why' the terininal can type your first and last name for you when you 
give t^he -^WHO- cominand, A string expression is a thing that has this kind of 
\falue, as opposed to a numeric value* ■ 

Boolean Infortnation is understood by ^he computer to be either true*or 
false* In most programming languages, you^can tell the computer to do one 
thing if something is true, and another thing If it is false (see the -IF-- 
atatement, section 2 #20). The value of a Boolean expression is always either 
true or false. CThe word ''Boolean" comas from the name of a mathematician 
nained Boole*) 

A word about the alg.^ of number a and the iength of strings in BIP: 
Although you can use veF^ large numbers (20 digits, fur t^Kaniple)^ BIP Is 



only accurate to 10 places, so very large numbers involve very large errors. 
Your strings can be quite long (100 characters, for example) ^ but you only 
have room for about 60/characters on a linCi So you should keep your numbers 
to a size of 10 digits or iGsa^ and your strings to 60 characters or less* 
Since Boolean Information has no size to speak of ^ enough has been said, 

2,8 PrimarleB 



When your program Is executad, the computer must be able to know, or 
to find, Che value of all the pieces of information in it* As described in 
the previous section, these values may be numeric, string, or Boolean* 
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The information that your program deals with can be extremely simple 
extremely complex, or anything in between. A primary is the simplast: kind' ' 
. of information that you can talk about, because Che computer must go through 

ac most one seep to flmd its value. Numeric and string primaries exist in 
alnosc all programming languages, either as llcerals (also called constants) 
ocas variables, requiring aaalgnnient of values. 

f. 

. ^""^^5 are very stralghtfofward. What you see is'what you get; a 
literal is taken literally. A numeric literal la what you Immed lately 
recDgnlze as a number: for ejsample. 7 or =6.^. A string literal la enclosed 
in quotation marks and Is aomethlng you immediately 'recognl.e as a aaquence 

tL'flh f% T:^^''* The only slightly tricky 

thing about string literals is that the characters may -be numerals, but the 
value, of the string is st 111 a 'atrtng. not a nuniber: for example "6" can- 
not be added or Bwltlplled "e-^-Xike "A" or -XY2"-.is Just sLethini that 
can be printed. 



Variables- are used as 



The other kind of prljnary Is the varlable- 
for values or as "boxes" to hold values. The valurST Fv^riable is either 
a number or a string, depending dn what was assigned to the variable. 

There are two kinds of variables. A simple variable is a "boK" that 
holds one value, either one string or one number. A subscripted variable 
(often called an "array variable") can Hold many values, in ordex, all under 
the same name.^-^ . , " ' 

Simple variables are like the slnale. boxes below. The first one is 
a nunarlc variable, because the value In the box is a number. The aecond is 
a scritig variable, because the value In the box is a string. 

fJ \_15J ' D5 L^UJCIl^y ^ 

In this eKampla the value of the variable N la li , and the value of the 
variable DS is 'OUCH" (BASIC string variables always have that dollar sign 
The variable D9 la pronounced "D string" or "D dollar"). 



Subscripted varlablaa are ilka the multiple ' boxes below. 



-lias only one name, but (in thl 
a value of Its own. 



Kac h box 



N 



(1) 

ij] 



(2) 

[3 




exanvple) chree ^'slotaj* Each slot can 



hold 



m 



CD 
I "OH"J 



In thlfl □xamplej the value of nXI) 
variable N la being use^ Co hold a 
variable D% Is being used^to hold a list or 
D$(l) Is "OH"; D$(2)^ Is "HI"! and D${3) Is " 
nounced "fj sub 1" and D$ (3) Is pronounced 't) 



i# a, M(2) is 0, and 
list, (or "array**) of 

array of strings i 
OH" (flee above) , 



N(3) Is 
number a 



string aub 3.' 



rhe 

The string 
the value of - 
N(l) Is pro^ 



\ 
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Each of the eleTO©nt# in a subscriptfed variable can be treated as a 
separata variable. Its valiJ© can be changed by an assignment statement, 
compared to another values pointed, etc. Subscripted variables can have 
as many eleinents or "slots'* ms you like. See 2,16 for mofe ,lnf orinat ion 
about their u^e.. 

The linportanC'^Chlng reniember about both literals and variables 
is that they do not involve any operations or calculations. In the case 
of literals, the valoe is pimply the literal itself "nothing is hidden. 
In the case of a variable ^ tbe computer can find its ^ value immediately by 
looking in the "box'' named by the variable, wtere the value is stored. 

S$e Basic Varlab^im. and Assignment (2. 9-^2. 11), 

2.9 BASIC Variables ^ 

Use! To name locations ^or "boxes") where valuer aie stored* 
Examples: 

B$ 

Remarks - 

A numerlc varlabl©^ naines a "box*" whose cQntents must have some 
numeric value (e.g. ^ ^6 ot S-^S) that can *^be changed by arlthinetlc opera- 
tions like addition or dlviision* A, nuperic var lable^^^fflnst be either a 
single letter or a alngla letter ani a single digit; In^ ttie above eKarapleSj 
Y and K2 are numeric vatfi^blis. 

A string v^ri^bJti nj.ajnes a -'box" whose contents musL have aome 
"^tring*'' value Ce,g*y "'HORSE"') that can changed by the string operatiuii 
called "concatenat ton * A string variable must be a lettcG followed by th^ 
$ character, In the ttl>Ov@ #?<^ainpleaj B$ Is a string variable. 

See Primaries (2.8) and Assignnient (2.10-2.11). 

2.10 AsslRment ^ 

All programming languages make extenaive use of s/^l it%h 1^^^ ^ the "Lux^b" 
used to hold values, A program that deals only with literals cannot be 
used in any kind of gatmr^l w»ay,^ since nothing within the program can ever 
change. For example^ a program that adds 2 + 4 has limited usej but a pro-- 
gram that uses variables to hold the values of two number and then adds 
them, Is obviously mDr# useful, since that program can add aiiy two numbers* 

, The mechanism by w>hitth variable?* are given values is called assignment 
The eimplest form of- ^^aignmcnt is this: 

<varlabla> <llfet>ral> 
I 




I 



Por example* ^ . , 

Attmt this asaignment is dona, the variable X "has the ^alue" 5,. Any 
t^tmmice to X (like printing it, of adding 1 to it) is actually a 
miBmxice. to the "box'- whoga name tg X, the box that now has 5 in it, 
Tha ^'^aXu^^of X can be changed by another assignment, after which every 
reference to X will be taken 3& 6 teference to that new value. 

The value assigned to a variable can be given as an expression com^ 
btntag two Gr more values. Thus thg value of X could be assigned as 

' X ^ 5*4 

O'fy asautnlng chat the variable ^ had already been assigned a value of its 
X Y > 1 

^ ^hen the computer escecute^ M assignment statement^ it follows th^a© 
Btm^&t, ^ ■ ^ " ' 

^ ' a. Evaluate the expression oti the right side of the sign, 
b. Put that value Into *the "box" named by the variable on the 
1 eft iida of the sign, 

thus,, the assignment X ^ Y 4^ ^ nteana^ "Find the value of Yp add 1. 
to it^ and then assign that r^#^lt ^& the value of X*'- Note that the value 
oi t la not changed by this assignment. Only the variable on the left: aide 
oi the ^ sign gets a new Value, (Do not confuse your right and left hatida.^ 
Q-f, your variables will seein to have itrange values,) 

The assignment X X + i mesns^ "Find the current value of X, add I 
Xo it, ^nd assign that new value to If X had the value 5 before tha 

e:N:ec:ution of che assignment statenent , ^it would have the value 6 after t)m 

The contants of the variable on the left side of the sign are ' 

almyB K^eplaced by the valua of the expression on the right aide. The uld 
villus of the variable Cwhatever Valug It had before the asslgninent statlmtat^ 
loat * ■ ^- ' 

2,1% ktr ( Assignment) 

* To give a value to- ^ variable. 

(Notei In BIP's BASlc^ you may use either the "^" sign or the 'V" 
(ft ieft-^^rrow) sign (if your keybo^^d has one) in assignment stateraenta, 
Th^ ^ will print as an underllf^^ as a left-arrow on your terminal,) 




Examples t 



10 LET X ^ 5 

10, as _ "HELLO** 

10 A2 ^ A2 + 1 

10 XS (1) ^ '^RAINDROP*' 




(The word LET is optional .) 

Remarks i ^ ' ^ 

BA^IC vardables are assigned values as explained above in 2,10. 
Note that the ^aign does not indicate equality In this context; instead, 
in aaaignment statementSs and mean SDmathlag more like "bacomes'' or 

K^a the value of." 

The assignment statement in BASIC is called the LET statement, to 
remind you that ^ 

LET K _ 5 and X ^ 5 

both mean "Let X have the value 5." 

^ Remember that right and lefc are differpntj and that 

M$ ^ N$ 

means: "^Find the value of N$ , and assign that value to ^M$. This LET stata-^ 
ment will not change the value of 

A statement like 

100 - K or "DUG-' ^ M$ 



will cause a syntax error fro.m BIF, becau^^ you can't assign a value to 
100 or to "DOG" either. " if you want the value of X to be 100~you should say 
X ^ lOO, ' If you want the value of M$ to be "DOG"— you should say M$ ^ "DOG'' 
Co be correct. 

See Data types , Primaries , and BASIC Variables (2*7^2.9). Also aee 
DIM (2.16). 

2 . 12 Expressions and Ope^rators 

A prlmarj^ (see 2.7) can be elLher a variable or a literal. In either 
case, the computer must go through at moat on^ step to detemilne the value 
of a primary. An operator is a symbol that telle the computer tp combine or 
compare two primaries in some way. 
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Using these definitions, an expression can be defined as either 
a primary , 



Examples * *'CAT" 
. B 



or a primary foUo^^ed by an operator, followed by an axpression, 



Examples i 3( + 1 

W$ & *'SONG 



ft 



(644) * 9 
<(6 + Y2) » (A 4 B)) / X 
"DOG" ^ (F$ ^ WS) 
R$ Cli 3) ^ R$ 
CA >^ B) OR D$ ^ "DOG") 



Using the tera VexpreBSlon'Mn its own definition means that a^i 
expression can be almost infinitely complex. Prograinming languages follow 
a process of evaluaclng each part of the expression, and then putting it 
all togather to' find the value of the expression as a whole, (Think of 
how you determine the meaning of a complicated phrase like "the sister of 
the father of my brother*s sister's son's mother/' A computer detarnitnes 
the meaning, or value, of each part of an expression In a similar 



More complicated expreaslons are evaluated from left to rinht and 
according to the fcllowlng rulej 



a; Expressions within the Innermost parentheses are evaluated first, 

b. Exponent datlon C) Is dona before any other operations, 

c* Multiplication (*) and division (/) are done next, 

d. Addition (+) and subtraction (-) are next. 



This means that you may need to use parentheseB to make the computer evaluate 
an expression correctly. In addition, you should always use spaces and 
parentheses to make your expresslbns easy for you to read. Extra spaces or 
extra pairs of parenthesea will not cause errors. 

Sbme examples J , * 

5+3/2^2 Is evaluated as 5 + (3 / (2^2)) ^5.75 ^ 
((543) /2) ^2 is evaluated as (8/2) "2^16 

One essentiai thing to remember abouft using operators in progrania is 
that you myst be eKpliclt. Although a nornjal algebraic notation like 

^ + 2B 

is clear to you ^d your algebra book, it is not clear to the computer. Any 
time you want the program to perform multiplication, you must say so, usually 
with (the multiplication operator). The equivalent of the above algebraic 

expresalon is 

- Ay 

A, = 2*B. 
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/You will alao^ quickly notlcte that your termlnar' cannot typd oKponentB 
up above the base, EjCponentiation is always indicated on tho;^aine line, 
usually with the operator* (On some terminals , there la a key with an- 
arrow that points* upward* Otherwise, use 2 asterisks.) ThuS| to get 17 
squar€id^ .you must use 

* ,;; ■ 17 -^''2 or . 17 ** 2..: . ' , ■ 

(Refflember J spaces are optional. 17" 2 is also 17 squared.) 

See Operators and Operations (2,13, 2.19). ■ 

2*13 BASIC Operators 

A BASIC oparator can be *one of many different thii^ge* The aTithmetic 
or niMnerlc operatora are 

^ ' eKponentlatibn 

Multiplication / i 

/ division 

+ addition ' \- ■ ^ . 

subtraction • ^ ' 

The arittunetic operators work In BASIC just ^ri they do In other pro- 
'gramming languages., as explained in 2.12.. ' 

..The BASIC string operators are . 

^ 6 concatenation ' ■ ; 

(X, Y) subs t arings ' 

Concatenation is used to join together two atrlngs. For examplej 
suppose, the value of the string variable A$ is "HELLO " (notice the apace 
after the "0") . And suppose the value o£ the variable B$ is assigned this 

^ * B$ A$ fi. '*THERE." . ^ * 

The concatenation ot A$ an^ "THERE." would make the value of B$ j 

^ "HELLO THERE." ^ -^^^ 

* ' ' ■ ' - ■ ■ ■ -J . 

Some advice about concatenatlrig strings :^ If you are putting words 
together rCas In the HELLO THERE exmple) * 4on'*t forget about the space 
between ihe words, if you Qoncaten|^te *^CAR" and "WASH" this way 

"CAR" ^ "WASH" ; t 

the result Is '"CARWASH""whlch may be Jurir what you want. If you say y 
> "WELCO^E^' & "HOME" ' . 

you get "WELCOMEHOTE"— which is probably not What you want* You -can say 
either ^ * 



"WELCOME "HOME" : (apflce aftor "WELMMtf") 

or "WELCOTIE" & " jlOME" ' (spaca bafbre "HOME") 

or "WELCOME" & " " & "HOME" <^ ' fe(spacG quoted by itself) 



All of which result In "WELboMp HOME"| this Goncatenation * 

"t^ELCOME"&" "&"HOME"' . / . 

produces the sama "WELCOME HOME" result-, beGauae the apace Is Ins Id a 
the' quote marks as in the other examples, A space inside quote marks, is 
Just like any other char'aGtar and becomea part of the resulting string Just 
as any letter would* Using spacfea to separate different parts of your 
eKpreasion makes your lines easier to read, but has no effect on how the 
eKpreaaion Is evaluated, 

A substring is a part of a string* In the example above, X and Y 
.refer to the "start" and "stop" characters in the string. For example, 
"PURPLE" (1, 3) .means the first through the third charactera in the word 
PURPLE^ The value of "PURPLE" (1, 3) is "PUR" and that of "PURPLE" (4, 5) 
is "PL"| .the numbers can be variableSi so if the value of X wara 3 and*the 
value of Y were 5, then "PURPLE" (X, Y) would be "RPL"; the string can be 
a variable too, so if the value of H$ was "PHANTOM" —than H$ ('x,' Y) would 
be the same as "PMNTOM". (3, 5) and "ANT*' would be ,the value. — . 

This substring "BEAN" (5,5) ^ ^ 

vwould^'fie the fifth character in the string "BEAN" if there were five ^ 
characters to begin with. If you specify a nonextstent aiibatring like 
this one, the result is nothing* (See 2*14 for ah explanation of the "null 
string*")^ 

This substring^ "BEAN" (3,2) ' " , 

would be the third through the aacpnd character in the atring "BEAN"™ , 
if BIP could count charactera backwards, but it c'an't* An "topoaalble 
substring" like this one will' cause an aKecutlon error wjien BIP tries to 
evaluate it* * " 

^ BASIC cannot evaluate an expression that contains different types of 

values. For example, this expression has no meanfLng ' 

9 + "NINE" ■ ^ : ^ . 

because 9' Is a numeric primary and "NINE" ia a string primary. 

See Data Types arid Primaries (2.7-2.8), Variables and Assignment 
(2*9-2,11), and* Boolean Expressions (2.19). 
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2. U •input 

Usei To allow the user of the program' to give a Value to a variable* 

• . • ■ . ■ . ' ' ' f 

Examples I ' a , = 

' 30 INPUT N ___^ifor a number) , 
30 INPUT F$ : (for a string) 

, , 30 INPUT X, B$, Ifor multiple Input) • 

■ ^ i = ■ ■ ■ 

Remarks I ' - / 

When the INPUT statement is executed ^ BASIC types a colon/(i) 
and waits for the user to type something, ending with £he RETURN key, 
Whataver the user types becomes the value of the Variable in- the^ INPUT - 
statement . 

The only limitation in the use of INPUT involves * numeric variables 
and is Imposed when someone runs the program* If a numeric var liable is 
ipeeitied in the program^ the user must type a single number, not a string 
or any kind of expression*^ ^'Numbers like 1492 or 6,25 will be accepted, but 
an eKpressioh like 3*4 will not. BIP prints an eifror message and lets the 
user try again, ' 

■ ■ ^ . ■ " . ~- • 

This program doubles any number the user types i ^ , 

10 PRINT "TYPE A NUMBER AND I'LL DOUBLE IT FOR YOU*' ' ' 

20 INPUT Y ' ; 

' ' ^ , 30 Y ^ Y*2 ' . ' 

\: 40 PRINT Y ' ■ ' , 

\ 99 END * j ■ . \ ^ 

. This program does something simple with a string typed by the user: 

10 PRINT *'TYpfe% FEW WORDS AOT I'LL REPEAT THEM" 

20 INPUT W$' : \ ^ < - ^ 

30 PRINT W$ ' 

99 END >' * 

Note* When typing a string in response to an INPUT the user should 
not type quotation marks* Also, for strings, if the user types only the **CR" 
or "RETURN" key, the string variable li assigned the^value "". This is called 
the ITOLL string. The null string is analogous ^ to the number 0 (zero)* It Is 
a Icnomi value, something that has meaningi It means the string version ofe 
nothirtg just as gero, means .the numeric version of nothing*. Do not confuse 
the null string with the character'^" ""which is a .apace, 

One^NPUT statement .may be used to allow the user to give values to more 
than one variable* For example, thlsf program acdepts two nuftbers and adds 
them, 

' 10 PRINT "TYPE TWO NUMBERS, ONE AT A TIME*" ; = 

^ \ 20 INPUT X, Y ' ^ . ' 

30 PRINT "THE SUM IS "• X+Y ' ^ ^- "' ^ 

99 END , . » 
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You max specify as many varlablea In a ^'multiple Input" statement 
as you like, always separated by a comma. When BIP*b BASIC exficiites this 
ata^tement. It prints a colon for each value to be typed by^the us^r. Other 
implementations of BASIC work in a different way. 

^ ■ ■ ■■ ^ . 

^ See Input/Output (2*5) ^d Variables (2,9), . 

2.15 READ . , DATA and REOPEN ' ^ ^ 

Uses To assign stored valuer to variablaa, ' ^ 

^ EKamplesi j 
10 READ X . 

50 DATA 200 ^ ^ 

10 READ P . ■ . 

20 READ q ' ' _J 

^ 30 READ «^ ^ ' . ' 

%i ^ 200 DATA 5,.2Qp 50 - \ . 

30 REM) A, B$ . 
80 DATA 60, ^'DOG" ^ * , 

6b REOPEN * 

- ' ■■■■ - ^ = ' • ■ • / • 

Using READ and DATA combinations allows you to store values in 

the program and to assign those values to variables at appropriate time^. 

The statement ' // 

READ X 

* 

causeB MSIC to take a valUe from the DATA^etatemant and asalgn that value " 
to the variable X. For every execution of a READ atatefflent, there must be 
a eorresponding DATA value. 

, , Aa shown In the aecond example above, a DATA atatement may contain 
more than one value. BASIC keeps track of the DATA values, and after a READ 
is executed , BASIC moveB a pointer to the next value In the DATA atatement 
In that second example, the varlable/'P would get the value 5, Q would get 20 
and R would get 50. ' . ' 

The third exampie shows a multiple READ statement. Execution of a • 
multiple READ aaBlgns values to both variables. Just pa if one ReAd Immediately 
followed the other. In tl|e example, execution of line 30 would result In the 
assignment of 60 to the yairiable A and the assignment of "boG" to the variable 
B$. Uae^ multiple READ statements whenever you want to assign values to more 
than one variable, all at the same time. " , 
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' ' It a; REAJJ statement la escecuted , , and all the DATA values have 
been "used^" an eKecutlon error message will be printGd (slrtce no value 
remains to be assigned). To avoid, this error, ude a >*|duminy" value at the 
end of the DATA list and atop' READlng after that val^^^has been used;. In 
th;Ls program|*--l Is used as the '^diimmyV that marks the end of the list of 
DATA values. , 



10 PRINT "THIS PROGRAM PRINTS SQUARES" 
20 READ Y 
. 30 IF Y ^ -1 THEN 90 
40 PRINT Y^2 
; 50 GOTO . 20 . 

• ' 60 DATA 5, lOj 15, 20, 

90 PRINT "FINISHED" ' ' ^ 

99 END . ^ 

(This program contains a loop. Read about loops in 2.17.) 



There are some limitations on the values you may use in a DATA 
I statem^r^t* First, such a value must be a literal, or constant-^not a variable, 

and riot an eKpreaslon, The value must be a number or a strlngi if it is 
^^^a striRgi^ it must be enclosed in quotation marks* Secondi any value given " 
in a' DATA statement must be of the same type as the variable to which it 
will be assigned. Note that in line 80 above the numeric value 60 cQr= 
responds to the numeric variable A| and' the string value ''DOG" corresponds 
to the string variable B$. BASIC will give an execution error if, at the 
^ time the REiU) is executed, the variable and the yalue are of different 
typep. 



"^You may use as many DATA statements as you like , in a program* The 
values given in the statements will be "used" sequentlallyV as required by; 
the eKecutlon ^of READ statements. DATA statements can appear any^^here in 
the program before the END, and it is a good idea to locate your DATA in a 
place that makes sense to you. For example, if a section of a program re= 
quires READ^lng values from the DATA, put the DATA statements at the end of 
that section so that you can easily jee where the DATA values will be used. 

The REOPEN statement moves the "pointer" back to the first value in 
the DATA list. The next READ statement will then take the £ irsr DATA * value 
in the lowest-numbered DATA statement In the program. REOPEN is useful in 
situations where ybu want tp use the same DATA. values, In the same order,- 
more than once. , • ' 

See Input/Output (2,5), Data Types (2*7), and Variables (2.9)* 



2.16 DIM 



Use! To establish the size. of an array (a subscripted variable) 

; DIM is sho'rt for DIMENSION. 

Examples i , 

10 Dm L(15) 
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10 DIM A$ (50) 
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Remarks i 



BASIC needs to know how long an array will be bofore you refer 
to any elements or "slots" In th^ array (for example, before you assign 
any vdlues to elements of the a^ray). The DIM atatemant GStabHahes the 
maKlmum length. The DIM Btatemdnt must precede Ci,e,, hav^ d'lower'line 
number than) any atatement\that refers to an element of the array/ Usually; 
the DIM goes at the very beginning of^ the program. There must be one Dm 
statement for every array used In the program. , ^ 

Only one DIM may be executed for a given array. In the example 
shown below, line 20 is executed only once each time you; RUN the progSem. 
BIP will stop execution and print an ertor message if two DlMs are executed 
for the same atray, or if one^DlM for a given array variably is executed 
twice. This means that you Should ^Ibcate ^11 DIMs outside any loops in 
your program^ so that BASIC executes each different DIM O0ly once* 

' ' « Suppose your DIM statement Is 

. 3,0 DIM X. (25) . . / 

This meana that you may not bse more than 25 elMnents in the array X. Usini 
fewer than 25 will not cauae any problema*' 

- , This Is a simple program using an array.- It asks the user for 
three^ words, and assigns each word to an element of the array. Then It 
prints the words in the opposite order. 

, . 10 DIM L$(3) ■ , 4 . 
. ' " 20 PRINT "TYPE THREE WORDS, ONE AT A TIME." 
30 INPUT ,L$a), L$(2), L$(3) , 
40. PRINT "HERE'S YOUR LIST IN THE OPPOSITE ORDER " ' 
• 50 PRINT L$ (3) 

, 60 miwtn.H2) ' ' ' - . ' 

70 PRINT L$'Cl> ' ■ .' 

99 END , 

The word, "index" is used in eonnection with arrays to mean the 
numher that apeclfles each element in the array. (The word "subscript" Is 
also used;) For example, In line 50 above, the Index or auba'crlpt is the 
number 3,^,and It specifies the third element In the array L. "index" is 
also uaed in connection with loops (aee 2.17) to mean the variable that 
counts the. number of executions of the- loop. Thla program Is^llke the pre- ' 
vlous example, except that it allows the user to say how long his list will 
be, and theti, uses a variable as the index, both of the loop and of the array 
It also uses a variable in the -DIM- statement, after that variable has been' 
aasigned by -INPUT-. - . 
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10 PRINT '^HOVi LONG IS YOUR LIST?." 
20 IpVT N ' 
. 30 d4h L$ (N) . . . ^ ^ 
■ * 40 PR JNt '*TYPE YOUR' WORDS." < ^ 
5b FOR 'I 1 TO N . ' " 

60 INPUT t$ (I) 
* 70 NEXT I . 
" ^ 80 PRINT "HERE'S YOUR LIST IN THE OPPOSITE ORDER,^ 

90 FOR I ^ N TO i|STEP -1 ^ 
100 PRINT L$ (I) . ' . 

' 110 NEXT I 
999 END 

See Priinarlefl (2.8)» FOR NEXT (2.21). 
2/17 PrDgram Flow . ? = 

When the computer eKecutes a stored progr am, It fpllows' a predictable 
path through the list of Instructions that is the'program. In some prpgram 
,ming languages, the prder of Inatfuctions eKecuted depends simply on the 
order in which the computer encounters them from the input device (e*g. , 
card by card from a card reader or line by line from a disk file). Other 
languages (including BASIC, as you Imcy^-uae line numbers, and the Gomputer 
executes instructiona in numeric order. 

in either case, all languages have the ability to tell the computer 
to follow a different order, to go to a different place in the list of in- 
structions and carry on from thereT This Is called "branching" and it can . 
be either unconditional or conditional. Unconditional brahching refers to^ 
a change in the sequence of eKecution. that will always be carried out re--' 
gacdlesa! of anything else in the program, ^Unconditional branching is some-- 
thing like telling the computer, "Don't ask any questions* just go to a dif 
ferent part of the program. "\ Conditional branching asks a question first| 
whether or not the change in sequence is carried out depends on some con- 
dition being true. Frequently it involves looking at a certain variable, 
and executing the branch if the variable has a certain value. The program 
specif les\a decision to be made' by the computer. 

The ability to make appropriate decisions constitutes the "smartness" 
of a program. Virtually no useful program runs straight through all its 
statCTents, with^out ever changing the order of execution, 

2.17.1 Loops 

A loop is a series of statements that is eKecuted more than 
once. It is 3n extremely useful programming structure. By using a loop, 
you can make the computer do the same thing many times, but you give a set. 
of instructions only bnce. The general form of a loop is thlsi 
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.Start the loop here. , 

Have the prdgram do something. 

Decide If the "something" should be done again. 

If ao, go back up and start the l,oop again. 

•If, not, continue on from here* t ■ l . 

^ The "something" Mn be, very complex. It can be most of the 

program! for example, a program that plays a game can start Itself again 
depending on what Information the user gives after playing once^-the whbie 
game is inside the loop* 

A lapge category of loops foUowa this general pattern: 

\ J ■ ' Set a "start" value. 

Set an "end" value. 
„ Set a couiyCer equal to. the start mlnua 1. ' 

Increment/the counter, ' 
Do the wotk., 

• ' Look at the end value— if the counter Is less than the end, 
' go back to. the "Increment" place' and continue from there. 

Otherwise (I.e., the epunter "la equal to the end value), 
" continue from here., " , . 

A "counter" Is a numeric vilriable that you use to count something, "in this 
case» Ic counts the number of times the loop has been executed--you incre- 
ment Che counter (add l" to it) each time you go through the loop. The 
counter is also called the "index.*.* 

■ . . ■ . . ' C 

This pattern Is used in situations where the. problem can be 
solved by performing the same sequence of steps, perhaps with some varia- 
tions, a number of times. This is "the work."> The number of times "the 
work is done depends on the "start" and "end" values. For extaple, the 
following is a general program (In, no programming language) that counts 
from 1 to 5: 



Start ■ 1 , 

End - 5 . ■ 

Counter • start - 1 ' 

* Counter - counter +-1 \ These three lines 

Print value' of counter \ are the loop. The 

If counter less than end, go to* ) work is to print the 



Print goodbye 



value of the counter. 



Different problems require different variations on this general 
pattern. For example, the "work" may involve a more complicated set of opera- 
tions, or the counter may be changed by some value other than 1, or the order 
m which the pattern parts are executed may need to be different. Once the 
general pattern Is understood, however, it is easier to see which details 
must be changed to solve a particular prpblera. The following is a program 
(in no programing language) that counts backwards from a number typed by 
the user. Notice the ways in which It is different from the last example 
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Pript hello user, type me a number \pleatee 
Start * whatever number the user typea . " 

End aero - . , ^ " 

. . " ■ " ^Cou^ter ^ start . a d.. ^ 

* Print value of tf^ttter ^ 
Counter * counter minus one 

If counter greater than or equal to endg go to * 
Print goodbye 

Loopfi' do work other than countdrigs, of course* This final 
example program (in no progranmilng language) prints the user's name as many 
times as ha or she chooses* This program doesn't need a start or end value, 
because It isn't counting anything * but it *does need to make a comparison 
to decide whether or not to go through the Igop again. It also^needs two 
©tring variables, orie to hold the uspr*s namep and one to hold the user's 
answer to the yes-br-no question. ^ ^ ; 

Print hello user, please type your name , * 

Username ^ whatever string the user types 
^ * Print shall f sdy your name? yes or no, please These five 

^ Answer ^ whatever the user types ^ lines 

If answer is no, then go to goodbye line ' are the 

. Print value of username loop* " 

Gp to * : 
Print goodbye ^ 

This loop uses both a eonditlbnal branch ("if the answer is no,..") and an 
urtdondltional branch (**go to Sometimes it makes sense to put the con- 

ditional branch at the top df the loop (l.e*, before you do "the work") t 
and then unconditionally go back up and start again once you have reached 
the bottom, as in this example. . / 

It is not hard to write a program that makes the computer do 
the same thing' over and over, never stopping, in which case your program is 
said to be in an "inf ihit6 loop* " After a large humber gf lines have been 
executed, BIP will stop eKecution, mention ^that it thinks your program is in 
an infinite loop, and ask you whether or not it. should continue axecution. 
You should say "no" (unless you have a very long or complicated program tha^ 
you think really isn*t in an InflKlte loop), check your program carefully to 
see why it might be in an endless loop, change it, and then run it again. 
An example^ of a program that has an infinite loop is given in Section 2,18, 

See 2.18-2,21 for the BASIC statements used to construct loops 
.2*17.2 Branch and Return 

Frequently, the same set of instructions is used in many dif- 
ferent parts of a program. An efficient way to use these instructiona Is to 
set them up In one part of the program and to branch to that part from other 
parts. The sequence of statements . that is accessed from different pMrts of 
the program la known as a subroutine. 
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Stnce.'a Bubroutlna can be ''called'' from different places, * 
It , la, Important for the compuCer, to know where «to "return" to after the 
atatementa In the subroutine have been execij^ed. Most languages rhaV^. 
the abi,llty to remember the' place^ from whicr execution jumped to the sub- 
routine and then to go back to that place Co continue after the aubroutine. 

Fo*' axample, consldar a program that simulates a game of 
blackjack. It might Include a subroutine that "deals the cards" by generat- 
ing rartdom numbers and trarislating those numbers Into cards from the deck ' 
In blackjack, the dealer deals cards In two different situations.- either', 
at the beginning of a new hand, or wh^-flne of the players asks for another 
card, In addition to chose he holds already. So: in the blackjack program, 
the card-dealing subroutine would be branched to (or "calledt') in those dif- 
ferejit situations. What happens afterwards depends on what was happening 
when the dealer dealt a catd. The branch-and-return capability allows the 
program to go back to that place after the cards have been^dealt so that 
1?lay can continue appropriately.: In the first case, the program would only 
check to aee if all the cards needed to stare the game had been dealt. In 
the^second.caae. It would have to ask the next player If he wanted another 
card. 



2,18 GOTO 



See 2.22 for the B4S]^ statamenta utied to sat up^subroutlnaa. 



User To alter the saqueriBa of axacution of the program unconditionally 
Examples ' , 

70 GOTO 10 \ 
RCTiarksi 

^ . BASIC aKacutes a program In the order of the line numbers. 

When you say RUN, it finds the lowest -numbered line and executes that state- 
ment. Then it flnda the next higher line number and executes the statement 
on that line. And so It ^oes— It 's" very simple, ^he above example would 
.change that order by sending BASIC back to line 10 every time line 70 was- 
executed. . 



This program will repeat itself . endlessly (until BIP tells the user 
that It may be in an infinite loo^ and the user tells BIP to stop execution) 
counting from 1 on up, . " ' 



10 X s.; 1 
20 PRINT X 
30 X « X+1 
40 GOTO 20 
50 END 



Note that once BASIC has ekecuted the line specified In the GOTO statementp 
it contlnuos eKGcutlon from that point* In this example, the order of line 
executed would be ' / ' 



^ ■ . •; lOp ^ ■ ' ' ^ 
20, 30* 40, (here GOTO ^changes tK^gs) 

20, 30, AO, (GOTO 20 again) ^ , 

20, 30, 40, (and again) ' • ^ 

etc » . • ' ^ " [ ^ * . 

iJ ...... ^ ' 

BIP helps you discover when your program Is In an infinite loop by counting 
the number o| statement executlona, stopping after a large number of them^ 
telling you it thln^i^ your program is in an Infinite loop, and asking you 
whether or not to continue execution. 

If your GOTO statement specifies a non-^existent llne,^ BIP will 
print an error message before Itailows you to RUN the progtam. 
■■ ■. ' 

See Program Flow <2.17). 

2.19 Relational and Boolean .Operators 

The BASIC relatlohal operator^ are ^ 

^ equal to ^ . 

<> not equal to ^ , \ 

< less than 

> greater than . * ' 

<^ less than or equal to 

>^ greater than or iequal to , 

Relational operators are used to compare two values. This comparison is 
called a Boolean eHpression, and its value" Is always either true or false. 

In numeric eKpresBlonSi the relational operatqrg work as one normally 
iexpecta them to* In string expressions, relational bp&rators compare the 
strings for alphabetic order, Thusi 

6^6 is true 

8,7 >^ 5 ■ Is true / > v^v 

4 <> 8/2 ^ is false ^ 

"DOG" > "CAT" is truQ* ^ * 

"M.PHABET" < "A" Is false 

The Boolean operators are 

NOT - ' ^ ' . 

AND . ^ 

- OR. •■ , . ; •= 

. ^ ' ' , . . ■ ■•■ ' ■ 

Boolean operators are used to combine or change Boolean expressions. 
Say the variable X has the value 5, 

Y has the value 99, and 

A$ has the value "YES" ' 



Now conslcler the following Boolean expreaslonsi 

.'^f / NOT ' / . '' ■ \ 

The Boolean ekpfesaion X >^ 0 
The Boolean eKpreselon , NOT X >m q 



The eKpresslon 
The eKpression 

The expression 



Y < X*5 
NOT Y < X*5 

A$ <V "NO" 
NOT A$ ^ "NO' 



is true, 
is ffalae, 

is false i 
is true. 



is equivalent to 



' b. MD 

An ejcpresslpn that includes ANp is true only if all its parts 
are true, . - 

X <> 4 AMD Y <« 100 is true. ' 

A$ * "NO" and Y <^ 100 is ^ false. 

c. OR- 

An eKpression that Includes OR Is true if any or all of. its parts 
are true, ^. ^ 

X <> 4 OR Y > 100 is true. 

A$ « "NO" OR X < 5 is falBe. 

Y <> 98 OR A$ ^ "YES" la true. 

Unless parentheaea are uaed, BASIC applies the Boolean operators 
in c his order •• NOT, AND, OR, Thus, / 

V yr NOT A$ « "YES" AND t <' XOO 

la aquivAlent to * . * . , • 

(NOT k% - "YES") AOT (Y < 100) • 

and^the expression is falser because NOT A$ ^ "YES" Is false, 

A$ » "NO" OR NOT X ^ 6 AND Y ? so * 

lipt equivaXent to ., . 

CA$ a "NO") OR -((NOT J& s 6) AND (y'> 50)) 
(f) C(t) (t)) 

and the expression is true, " ■ 

If you want to force ^BASIC to evaluate youE^^oo^gan eKpressions Ih a 
different orders use parenthesea aa you would with numeric eKpressions. For 
example g 



.33 



NOT A,$ • "YES" OR Y < 100 ' • ; < , • . 

1b equlvaXont to 

. , - (NOT Al « "YES".)-N3R\(Y < 100) ' ' , . 

... . / (£) ■ ^'(t)^^ : 

and the eKpresaloru la true, beGause Y < 100 Is true. ' 
However p . ; 

NOT (A$ « "YES*^ OR.Y < 100) 

; . (t)= • V • <t) / • . ^ ^ \. _ / . 

la falae, baeauae (A$ « "YES" OR Y < 100) la true. PftrentheBea can make a 
difference If you need to use cjDmplipated Boolean aKpresslonB. 

See Data Types' and Values (2.7) . 

2.20 IF \. . %vm ^ * . 

Usei To modify the order of GKecutlon so that your program can do 
different things In different situations* 

' Examplea* . 

50 IF B > 5 THEN 150 , ^ \ 

50 IF %% ^ "OXYGfeN" THEN 300 

50 IF AS ^ "REPEAT" MID C. > 0 THEN 10 
'RCTarkas " 

The IF * * THEN statement la executed in the following way: 

a* The Boolean eKpresslon following IF Is evaluated aa either 
true or false, depending on the values and the relationship 
within the expressibn* 

br If the Boolean expression la false, the sequence of ejtecutiotti 
does not changep and the next line executed will be the ^llne 
after the line containing the IF \ , THEN.; 

c* If the Boolean expression Is true, the next line executed will 
be that specified by the line number after THEN (One may say 
that "control is transferred*- ^to that ditferent point In the 
' prografti yince execution will cpntlnvie from, that specified 

llnfii not from the line following the IF . . THEK statement.) 



This short program ^uses an f F , , THEN to decide whether or not 
to start itself over; 

■ *. • ■ ■ - ' , ' . ■■ 

. 10 print "type your name." - ' ' 

20 Input n$ m • ' ^ 

30 pri^^t "hello, "| n$ ' ' ^ 

40 print "to start over, type 'yes'," ' 

^- ,50 INPUT A| . ■ ', , - ■ 

60 IF 'A$ - "YES" THEN 10 , ' 

70. PRINT "OK. GOODBYE." 

999 END ^ ,, , . 

Note that only the word YES from the user causes the ppogr^^^ 
continue execution (again) from line 10. Anything the user typeB that la 
not YES will be taken as a NO answetf. This program la another example of. 
a loop. The number of^tlmBS that the. loop will be Executed depends Acireiy 
on what the user types when the program Is run. Try this i dopy this program 
then RUN It. Use raACE or FLOW to see how things work. ; 

See Program Flow (2.17) and Booaean Expresalona (2 
2,21 FOR . . NEXT 

Use; To have BASIC do the counting. Incrementing, and checking In 
a loop, automatically,, ■ . 

Examples: , 

10' REM SQUARES FROM 1 to 5 See 2 . 24 about REM. ■ 

20 FOR N =s 1 TO 5 Establish "start" and "end " ' 

30 PRINT N Do something. , 

,40 PRINT N"2 , Do something else. 

. 50 NEirN Add 1 to N. If N la 5 , or less, " " 

■ go to 30 again. If N Is mpre 
than 5, continue to 99. 

99 END , \ V 

10 RM'cOUNT from 10-TO' l !! counts backwards because 
20 FOR N « 10 TO 1 STEP -1 the step Is negative. 
30 PRINT N ^ 
40 NEXT N 

99 END ■ 
Remarks^ ' ^ ' 

. * ' NEXT loops save the programmer some work by autoraattcalXy 

Incrementing the counter and checking, its value against the top value. -The " 
general form of the FOR statement la 



FOR <index> « <start> It <end> STEP <hoTOiany> 



FOR 



. NEXT Loops are axecuted in this way: 



a. The "Index" variable is assigned the value of <atart>, 
> b. The ^atements following the FOR statement are executed 
In order . ^ * 

* c. When the NEXT statement Is encQuntered, 

(1) The value qf <howmany> is added to th^ index. 

If no STEP is included, 1 is added. (The value of 

* the index moves closer to <end>.)'" 

^ (2) If the value 6f the index has not passed the <end> 

value, the stat^ents following the FOR 
statement are executed again— the loop is repeated 
^^K^k^ with the new, value of the index, 

(3) If the value of the Index has pa|aed the <end>j the 
loop is not repeated j and execution continues from 
i the statement after the NEXT statement. 



The FOR statement sets up the "start" and "end" values for the 

and markB its heginnlng. The NEXT statement marks the end of the 
loop r^ TO^ thr exiffiple s above J Is clianged, 

and chacked against the "TO" value, when the NEXT statement is executed. 

All the '•work" lies between the FOR and the NEXT, 

The following three programs illustrate how loops work. All three 
programs do the same thing t they all count by twos from two to twenty. The 
first program is pretty silly ^ since it makes the programmer do more work 
than is necessary I 

10 PRINT "COUNTING BY TWOS" 

20 PRINT 2 

30 PRINT 4 

40 PRINT 6 

50 PRINT 8 

60 PRINT 10 

70 PRINT 12 

80 PRINT 14 

90 PRINT 16 

100 PRINT 18 

110 PRINT 20 

120 PRINT "WHEW" 

999 END 

The second program is much better, since it makes the computer do 
more of the worki 

10 PRINT "COUNTING BY TWOS" 
20 It ^ 2 
30 PRINT N 
40 N ^ N + 2 
50 IF N <^ 20 THEN 30 - 
60 PRINT "FINlSHm" 
99 END 
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The third program is even better, since it takes advantage of 
tha automacic features of the FOR . , NEXT structurer 

10 PRINT. "COUNTING BY TWOS" 
20 FOR N ^ 2 TO 20 STEP 2 
30 PRINT N 
40 NECT N 

50 PRINT "THAt^S ALL, FOLKS!" 
99 END 

„ ^^„^® somecimea very useful to put one loop inaida anotheri that 
is, to nest the two loops. The following progrM might be used- by th^ 
principal of a school to add up the number of students in each grade anfl 
in the school as a whole. The "outer loop" is indaKed by tha variable I 
and the inner loop" is indexed by J, The -extra Unas on the left show ' 
you how the J-loop is nested inside the I-loop, 

10 T ^ 0 ^ i. ' 

20 S ^ 0 

- 25 Rm T IS FOR TOTAL IN THE SCHOOL, S IS FOR GRAJDE SUBTOTALS ' 
30 PRINT "HOW MANY GRADES DO YOU HAVE IN THIS SCHOOL?" 
40 INPUT G 
— 50 FOR I ^ 1 TO G 

I 60 PRINT ''HOW MANY CLASSROOMS DO YOU HAVE IN GRADE "• I 

I 70 INPUT C ' 

I - 80 FOR J ^ 1 TO C 

j ! 90 PRINT "HOW MANY^IDS IN CLASS "; J; " IN GRADE "• I 
i I 100 INPUT K ' * 
I I 110 S - S + K 

i I 115 Rm ADD THOSE KIDS TO SUBTOTAL FOR THE GRADE 
I ' 120 NEXT J 

I 130 PRINT "IN GRADE "; I; " YOU HAVE Si " STUDENTS" 

I 140 T ^ T + S 

I . 145 Rm ADD TOTAL FOR THIS GRADE INTO THE TOTAL FOR THE SCHOOL 
I 150 S ^ 0 

I 155 REM SET THE SUBTOTAL BACK TO ZERO, READY FOR NEXT GRADE ' 

160 NEXT I 

170 PRINT "IN THE WHOLE SCHOOL YOU HAVE "' T* STUDENTS"' 
999 END . ' ~ 

One thing to remember when you neat loops la that the inner loop(s) must ba 
entirely contained inside the outer loop. BIP won't let you RUN the program 
if it has loops like thisi h ^am 



10 FOR K ^ 1 TO 10 

) : 

40 FOR Y * 10 TO 100 STEP 10 
■ 

70 NEXT X 
* 

,90 NEXT Y 
. • 37 
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The NEXT for the Y-loop Is outside the X-loop completely, which 
is not allowed. 



See Program Flow (2.17), 

'Notice these requirements of each of the four statements: 

GOSUB 50 GOSUB 800 

Jumps into the subroutine, 
— Line 800 must be a BEGINSUB. 

\ 

BEGINSUB 800 BEGINSUB "NUMERO UNO" 

. ' beginning of the subroutine. The name 

(whatever you like, enclosed in quotes) Is 
optional and has no,^-€fTmct except to help - 
you see what your program is doing* 

RETURN 840 RETURN 

jumps to' the line following the GOSUB; in 
this case, line 60. Use as many RETURNS 
as you like, for conditional branching 
out of the subroutine* 

ENDSUB ^870 mDSUB -'NUMERO UNO*' 

marks the end of the. subroutine. It causes 
an automatic RETURN to (In this case) line 
60. The name Is optional—use It to match 
up with the BEQINSUB name if it helps you. 

Notice that a.BIP st|brou tine must begin with a BEGINSUB and end with an 
ENDSUB^ and that these statements must be accessed pnly by the GOSUB* A BIP 
subroutine does -not require you to use a RETURN, since ENDSUB includes its 
function. In BIP» RETURN and ENDSUB are similar to STOP and ENDi you may 
use as many RETURNS and STOPs as you need (including none at all), but you 
must use one END per program and one ENDSUB per subrouclnei , 

There are no jumps Into a subroutine except by a GOSUB to its 
BEGINSUB, and no Jumps out of a subroutine except by a GOSUB (to another sub- 
routine), a RETURNj or an ENDSUB, Look at these pairs of programs for 
illustrations of the syntax of subroutines i 

no jumping in 
This example is Illegal This example is legal 
10 INPUT K 10 INPUT X 

20 IF X * 1 THEN 100 20 IF X <> 1 THEN 40 

30 GOSUB 100 

40 "STOP 



100 BEGINSUB 100 BEGINSUB 
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2,22 GOSUB , , BEGINSUB . 



RETURN 



ENDSUB 



Use^ To transfer execution to a subrQuti|ie., then to return back to 
the same place. 

R«narksi ^ 

A sequence of statements that is accessed from different parts of 
the #ogram is called a subrqutine. BIP subroutines are somewhat different 
from subroutines in other imp lemelitat ions of BASIC* A BIP subroutine is a 
sequence of statraents that come between a BEGINSUB and an ENDSUB. The 
sequence is ojily "called" by a GOSUB, It can terminate either with a RETURN 
, or the ENDSUB, both of which cause a jump back to the ll^e after the GOSUB 
that called the subroutine* * 

Subroutines are useful in a program that u$eB tite same sequence of 
statements in a number of different situations; in that they allow the pro- 
grammer to write the sequence only once and yet have it accessible from many 
different parfe of the program. When this sequence has been executed, con- 
J^^^^^^^"^^ to the place from which the sequence was called. Complicated ' 
programs are also much' easier to debug If they have subroutines correspond- 
ing to the different parts of the job the program is Intended to do. See 
'Branch and Return" In Section 2*17*2* 

Example: 



, (other ^ lines of ;%hft. program) 
* i ^ 

50 GOSUB 800 

60 PRINT "WE RETUHN FROM THE SUBROUTINE." 
70 GOTO 999 



800 BEGINSUB "NUMERO UNO" 

810 INPUT X 

820 IF K ^ 1 THEN 850 

830 PRINT "X IS NOT 1* YOlJ LOSE." 

840 RETURN 

850 PRINT "X IS 1. YOU GET A STAR," 

860 PRINT "^ * * * 

870 ENDSUB "NUMERO UNO" 

999 ETO 

When line 50 la executed, control is transferred to line 800, Execution 
continues with 800, 810, and 820* If X equals 1, the next lines executed 
are 850, 860, 870, and then back to 60. If X Is not equal to 1 at line 820 
the aequence Is 830, 840, and then back to 60. ' 
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*** no "flow through*- into the subroutine *** 
Illegal Legal 
10 GOSUB 100 10 GOSUB 100 

20 PRINT *'X" > 20 PRINT "X" 



90 PRINT "Y" 90 STOP 

100 BEGINSUB 100 BEGINSUB 

(The problem with the illegal example is thati after executing the PRINT 
statement in line 90, BASIC would reach and execute the BEGINSUB directly 
in the sequence of line numbers * which is illegal, A BEGINSUB may only 
be eKecuted Immediately after its matching GOSUB,) 

*** no Jumping out 
Illegal . Legal 
10 GOSUB 100 10 GOSUB 100 

20 STOP 20 STOP 



100 BEGINSUB 
110 INPUT X 
120 IF X ^ 1 THEN^ 20 
13a PRINT "X IS NOT 1!" 
14&^NDSUB 



100 BEGINSUB 

110 INPUT X 

120 IF X = 1 THEN 140 

130 PRINT '*X IS NOT 1!" 

140 ENBSUB 



Illegal 
10 GOSUB 100 



no subroutine calling itself 

Thera^ is no right way for this, 



BASIC is not recursive (its subroutlni 
cannot call themselves). 



100 BEGINSUB 

110' PRINT "IN THE SUBROUTINE!'* 
120 GOSUB .100 
130 ENDSUB 



See Progr^ Flow (2.17) 



2*23 Functions, Arguments, and Returning Values 

iMgine this exchange. You say, "Double this number: 6" and your 
friend says, "Okayi 12," To double a number Is to use that number In a 
specific way and then to give the result back. In this example, "double" 
is a^ function, the number 6 is the argument to the function, *and the number 
12 (the result of doubling 6) is the value returned by the function. 

A function is some defined process that produces a result. It may 
require no arguments, like the function that picks a random number (see 
RND) . It may require one argument, like the function that doubles a number 
you can't double something without knowing what that something is. Or it 
may require more than pjne argument, like the function that finds the smalle 
of two numbers— you can't say something about two numbers without knowing 
what they bath are. 



' A funcclon always returns one value* 

Keep the special meanings of argument and return in mind. ^ Don't 
confuse them with the regular English meaninga of the words » 

You may^ think of a function as a shorthand for some series of opera-' 
tlons. The value returned by a function is used, like any other value in 
the programming language you are uslngi you may assign it to 'a variable, 
use it in a Boolean expression, print it, etc. Some examples of functiona 
are g^en in the next few pages. 

To generate a random number is simply to, tell the computer to pick a 
number. One of the most Interesting uses for random numbers is in programs 
that play games: dealing cards, choosing a number for the uler to guess, 
or choosing a move In tic-tac-toes for example, 

# 

2*23, 1 Built-in Functions 

BASIC has several built-in funGtions, That is^ there art 
operations that are so frequently used by programmers that they have been 
added to the commands that the interpreter understands* The exact list of 
these functions will vary with the implementation of BASIC, and the list is 
sometimes called a "library." The following functiona are built Into BIP's 
BASIC: 



re some 



2,23,2 RND . e 
: To generate a random numb&r 
Ixamplea: 

20 X ^ RND 
20 PRINT RND* 10 
20 B ^ INT (RND * 10 + 1) 
Remarks I 

The RND function returns a random number greater than 0 
and less than 1, That is, it makes the computer -?'plck a number'' at random 
the way you might pick a card from a deck, RND always picks a daalmal fraction 
between 0 and 1, so read about INT for interesting ways to generate and use 
random integers, 

2*23,3 INT 
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Use: To convert a real number into an integer. 
Examples: ' 
30 X - INTC7.4) 

m 

30 PRINT INT (-27.98) 

30 R - INT (RND * 10 + 1) 

4i 'Stis 
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Remarks : 
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BASIC thinks of all numbers as real numbers (i.e*j as numbers 
with decimal fractions), not as Integers. There are many eituations in 
which a program should work with only the "integer part" of a number , and 
the INT function does the job* 

BIP's BASIC, unlike some other implementations, interprets INT 
to mean "return the largest integer that is not greater than the apgulient*" 
This means that: 

INT (7,4) ^ 7 
INT (--7.4) - ^8 

because -8 Is the largest Integer that is not greater than -7.4* 

The argument, to the INT function must evaluate as a number* ^ 
1NT(Y*10) is legal, but INT(A$) is not, because A$ cannot be a number * 

Some uses of INT include! 

a* Generating random Integers (see RND) . 

The RND function returns a^ random number between 0 and 1" 
a random decimal fraction. ^To create an integer ^ you must first multiply 
the random number by 10 (an integer must be at least 1), and then convert 
It to an Integer: ^ ^ 

INT (RND*10) 



will return a ^random integer between 0 and 9, inclusive. The value of 
(RND*1G) will be greater than 0 and less than 10; it will range from a low 
of 0,01 to a high of 9.99* 

INT (RNDnO ^1) 

will return a random integer between 1 and 10, since the range of values 
(before INT is applied) is 1.01 to 10*99* This BASIC statement assigns 
that random value to the variable 

R ^ INT (RND*10 + 1) 

In general, 

INT (RND * (B - (A - 1)) + A) 

will return a random integer between A and B inclusive, 

b. Dividing "evenly." . 



If a number Y divides another number X evenly, then X/Y 
la an Integer with no decimal fraction or "remainder*" The Boolean expression 

X/Y ^ INT (X/Y) 
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will be true only if X i% evenly dlvlsibla by Y. For example, the Boolean 
expression : - 

' 13M - INT(13/4) 
is false, because 13/4 equals 3.25, and INT(3.25) equals 3, 
But 

16/8 - INT(16/8) 
is true, because 16/8 equals 2, and INT(2) equals 2. 

This 'program ustes INT to determine if the first number given 
,1s evenly divisible by the second number- 

\^ 

10 PRINT "TYPE THE DIVIDEND" 

20 INPUT X ' < ' ^ 

30 PRINT "TYPE THE DIVISOR" 
40 INPUT Y 

50 IF X/Y - INT(X/Y) THEN BO 
60 PRINT "NOT EVEN! TRY AGAIN." 
. 70 GOTO 10 

SO PRINT Xj " is EVENLY ISIVISIBLE BY " ; Y 
99 WD 

2.23.4 SQR 

, User To recurn the square root of a numeric expression. 

Examples: 

30 S = SQR (25) 

30 IF SQR .(X*10) > N THEN 10 
30 PRINT "THE SQUARE ROOT OF B IS "| SQR(B) 
Remarks I 

The SQR function finds the positive square root of its ^ 
argument* The only restrictions on the argument are*: 

a* It must be an expression that evaluates as a number, 
b. It must be greater than or equal to zero, since negative 
numbers do not have real square roots. 

2,23.5 LEN 

Usei To return the length of a string* 

Examples i 

30 INPUT T$ 

40 L ^ LEN (T$) 

30 READ C$ 

40 X ^ LEN CC$) ' 

43 ' ^ ' 



emarksi 

The LEN function counts the number of characters in it^ 
string argument. If the value of T$ was "T0MATO"~the function would re- 
turn the value 6, 

2.23,6 User-Def Ined Func t ions 

Usai To return the value of any expression the programmer 
wants to use often* 

\ . 

Examples I 

30 TWICE (N) ^ N*2 

40 IF TWICE (1) > 100 THEN 10 

50 REM BACK TO 10 IF 1 TIMES 2 IS BIG 

30 CONCAT (R$,) ^ R$ R$ 
40 INPUT D$ 

50 PRINT "I*LL REPEAT AFTER YOU = CONCAT CD$) 
R^eroarksi 

Most tmplemen ions of BASIC, including BIP, allow you to 
define your own functions. In BIP3, functions may have only one argument* 
Both string and numeric functions may be defined* For example, , 

ip ADDER (X) ^ X+1 , ^ 

defines a numeric function named ADDERS whose argument is X| and whose value 

is X + 1. 

Defining a function to, do something that you have to do more 
than once saves you some trouble in writing your program. For example , if 
ypur program had to generate lots of random numbers (sea RND and INT j above) ^ 
you might define that function, then just call It each time you needed a 
random number. This program is a simplified illustration i 

10 PICIQ^E (X) ^ INT (RND * X + 1) 

20 REM '*PICM" WILL PICK AN INTEGER BETWEEN 1 AND X 
30 PRINT ■•HERE'S A NIMBER BETWEEN 1 AND 10 1** 
40 PRINT PlCra^E (10) 

50 PRINT "AND HERE'S A NUMBER BETWEEN 1 AND 5i" 
60 PRINT PICimE (5) 
99 END . 

You might copy and run this program a few times to see how all these functions 
work together. 
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You may define a given function only once In a program, but 
you may use as many different functions as you like. The kind of expression 
used in a, function must match the 'data type of tha argument: If the argument 
la a numeric varlabla, the expression must be numeric,'^ and if the argument 
la a string variable, the, expression must evaluate as a string. The name of 
the function musfe^ be at leas^ three letters long. It can be very long (20 
letters)^ but since. the purpose of functions is to save on typing, your ' 
function names 'should probably be lass than 10 letters long. You may not 
use "special characters" like periods, commas, or semicolona in the function 
name. 

2*24 Other Useful Statements 
2,24,1 STOP 

Usei To tell the computer that it has finished executing your 
progr£&. 

Examples 

- - .5a STOP- ' 

Remarks I 

Every BASIC program must have an WD statement. The END 
stHtCTent must have the highest line number in the program* 

In addition, you may use as many STOP statements as you like. 
STOP la equivalent to END, except that STOP Dmy have any line number/ STOP 
statements are useful In programs that may terminate In many ways. 

BIP'^s BASIC always prints the number of the last line eiecuted 
when a prograrf terminates. Using STOP statements can be. very valuable In de- 
bugging a program that has many parts--lt can help you locate problems by 
causing execution to terminate under certain conditions without confusing the 
issue by continuing execution with wpng values. Then'^the line number at 
which the program temlnated can help you see what erroneous condition occurred. 

See END ^2.4) and GOSUB (2.22). 

2.24.2 Im 

Usei To write Rmarks inside your program, making it easier 
to understand, 

Exampleai 

60 REM Ml STOP LOOPING IF .X IS TOO BIG. 

200 REM THE FOLLOWING 5 LINES CALCULATE THE AVERAGE i 
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Remarks; 

Use a REM statement whenever you like. It does not affect 
the execution of your program in any way> but it gives you a way to make 
notes, about the program as you go alongi Inside the program iteelf. You 
may also use a RQl statement with a blank line just to make a break between 
blocks of lines in your prograin. 
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^ MCTION i^_BIP CO^fliANDS 

' VThenever you deal with BASIC, you are really communicating with che 
computer on two levels. One level connects you with the BASIC language 
and the computer's ability to eKecute programs written in BASIC. The' other - 
level connects you with a more general operating systemp which aHowe you 
some control over the world in which your own programs live. In this course, 
the general systCT is BIP^ the program that rufis everything you see happening 
at your terminal. Through BIP, you can write and execute programs in BASIC; 
In addition^ you are presented with programming tasks and you are allowed to 
save and modify your programs. Some of the commands in this section are 
Identical to those in other Implementations of BAffIC and some are peculiar 
to BIP. You will Just have to learn other commands when you use other 
veraions of BASIC. ^ ' , . ^ 



3.1 Curriculum Manipulation * - 

These commandB deal with the programming tasks t^at fgtm the instruct 
tional bape.of ^IP, 



TASK 
HINT 



Start a new proW^em^ BIP will select If for youv = 

Print a hint. Some tasks have no hints | soine have more 
than one. Type HINT to help you understand what the 
task requires s 



MORE 



Continue the current problem. BIP does some checking 
of your program before allowing you to continue. 



ENOUGH 



End the current task immediately* BIP does not check 
your programj and keeps no record of your having , 
entered chat 6ask* 



MODEL 



Print out a model' solution to the current task. The 
model solution la not necessarily the only way to write 
the program. BIP does not take you out of the task. 



DEMO 



EKecute the model solution, Th^ demo should help you 
write your own program by demonstrating one possible 
solution to the task. 
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D^O TRACE Execute the model solution and sh^ what's happening at 

the same tirrte, BIP prints the number of each line of the 
modrl BoUitlon an It in eKocuted and prints the value df 
vm,]\ vnrlahlt^ eac!i lUnv it la nflslgnotl. Once you havt^ 
run i\w niCMt) a few tlmtm, you know what the model solution 
doos. Tlien the DEMO TRACE will help you see how the model 
works. See TRACE In Section 3.2. If the screen Is 
flaQhlng by too fasti use the HOtD key. (See Section 1,6.) 
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3.2 Pro gram Manipulation 



These commands do not deal^ with the curriculump only with the program 
you are currently writing and running, 

LIST Print out the current program. Use this to see what 

' your entlra program looks like— lit helps. You may 

also list just certain lines of your program by fol- 
lowing the command LIST with either a single line 
number or two line numbers ^ separated by dashes. For 
eKample, LIST 50 would list' Just line 50; LIST 40=70 
would list all lines with line numbers between 40 and 
70j inclusive, 

SCR Delete ("scratch") the current program, wiping the 

slate*' clean go you can start afresh, 

RUN Execute the prograni-^have BASIC follow your list of 

Instruct ions. 

SEQ < star ting > <lnaremfint> ^ ^' ^ 

Renumber the lines of the program, <starting> Is the 
first line you want to have "reSEQuenced," and 
<lncrement> is the distance you want to have between, 
the lines. For e^amplej 

♦ 

SEQ 100 20 

will renumber the lines in your program from line 100 
upward^ and each new line number will be 20 more th^n 
the line number that precedes it, (The new numbers in 
this eKample^ startini at 100, would be 100, 120,, 140, 
etc,) Use SEQ when you want to reorganize your program 
to make more space available between the existing lines, 
so that you can Ijnsert new lines into the progranii 

SEQ also changes the line numbers specified in GOTO, 
IF * , THENg and GOSUB statements so that the program 
eKecutea exactly am it did before you decided tp 
reSEQuence the line numbers, * 

SEQ 10 10 is the default, meaning that if you type 
just SEQ, it ii assumed you me'ah SEQ 10 10, 

CMNGE "<strlng 1>'- TO '*<strlng 2>'' IN <line range> 

Change part of a line or lines without typing them 
all over again. This command will change every 
> occurrence of the characters in <strlng 1> to the 

characters in <gtrlng 2> in all the lines given in 
<line range>. The words "TO" and "IN" are optional. 
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<line range> can be (1) a single line number, 

(2) specific line nurabersp separated by commas, or 

(3) two line numbere separated by a daah, in which? ' 
case all lines whose numbere are between those two 
numbers are checked. If no <llne range> is given, 
then EVpY line in your program is checked. 

This command is best Illustrated by examples. 
Consider the line ' ^ 

10 PRINT "THIS IS AN EXANPLE FOR THE CHANGE CO>mND" 

with ''EXAMPLE" misspelled. To fix it you could either 
retype the whole line or give the command 

CHANGE *'NP" TO "MP" IN 10 

(or CHANGE "NP" "MP" 10, since "TO" and "IN" are optional) 
Note that if you had said 

CHANGE* "N" TO "M" IN 10 ■ 
line 10 would be changed to 

10 PRIMT "THIS IS AM EXAMPLE FOR THE CHAMGE CO!#!AOT)". 
which is clearly not what you'd want. 

<string 1> and <string 2> do not have to be of the same 
lengths For example^ if 

"THIS IS AN EASY EX^PLE FOR THE CHANGE COMMA W 

is what you wanted your statOTant to be, you could give ^ 
give the coimnand ■ 

Cl^GE " E" TO " EASY E" IN 10 ' ^ / / ' " 

arid then later- if you decided that the word "feXSY" la not 
whar-you i^anted^ you could eliminate it with t he command 
CHANGE " EASY" TO "" IN 10 . 

If you wanted to change the number 10 to the number 
20 in lines 30, 80, and llO of your program, you could 
give the command • 

CHANGE "10" TO *'20" IN 30,80,110 

You c^uld also give the command 

CHANGE "10" TO "20" m 30-110 

as long as none of the lines between 30 and 110 have 
occurrences of "10" that you.pON'T want to change. 
To change "10" to "20" everywhere In your program simply ' 
type the command 

" ^ CHANGE "10" TO "20" 

and it would be done. 
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tRACE , Execute the prdgram and show what's happening at the 

: same time i BtP prints the numbeT of each line as It 
Is oKecuted, and prints the v^luo t}f each variable eflch, 
time it Is agsignedi This Is an esctremely valuable 
debugging cool i Use tt on a sl^lc program first i to 
flee exactly ^hat It does* Then use It any time your 
, ^ ' . ptogtM does not seem to do what you intended s 

TRACE <numbarl> ' - , , 

EKeeutes the ^hole program^ The trace will start as 
soon afi the line numbered <nuniberl> Is eKecuted, and 
tbja trace contlnUee to the end of the program. Use 
this command If ybu know that the first part of your 
program Is catrect and you want to avoid taking the 
time to trace thrpugh things that already work. ^ 

TRACE <i^uinberl> <number2> ^ ^ 

E5<ecutes the i^hole prograTn* In additlonj It TRACEs 

<niimbar'l> and <nuriiber2>* 
' ^ .For -example |. ' 

TRACE ' iO^jBte' y 

executes thi^HBre progranii and prints line nuirib^rs 
and variable values between llnea 100 and 200 Indus Ive, 

Escainple of TRACEr " . ^ - ' 

' For the prografti: . ^ 

* ' , 10 FOR J ^ i W ' Z ' V . . _ . — : __ __ 

20 LET K ^ J ^ , : 

^ ' 30 NEXT J , ' - - ' ^ , 

, ' 40 PRINT ''FINISHED!" ' ;^ 

99 END " ' . - ' ' ' . 

Typing '"rRA.CE" will produce this output; 
/ ' -TRACE SrARTlNG AT LINE 10 ' * '' . 

. ' 10; J =1 , r - .; ■ . . ■ 

201 X « 1 

^ 2ot J « 2 ' ' ■ ^ 

20i X - 2 " , ' 

' 30: 1 J ^ 3 ' , ■ 
40; FINISHED! 

/ • ■ ■ ■ , . ^ 

991 ■ : ■ : ■ .. 

EXECUTION COMPLETED AT LINE 99 , 



3.3 > File Storage and Acccbs * 

These coitoflnds allow you to keep your programs for. lot or ijsg. If 
you do not awo a proirainp it will disappear wheti you siga off . When you 
save a p^dgranij you must give It a name, rhe name dan be anythdng you 
llkei but It should not contain any "spQclal characters" like perlodsp 
coflwnag, or semicolons. Once the prog rain hag been saved, it is called a 



FILES 



SAVt <mnie^ 



GET <name> 



MERGE <naine^ 



List the names and^dates of all flloa currently 
BBvek in petmanent storcge. The^^ate end time 
shown tell you when the flLe v^as last SAVEd, 
The lea|th is the nurnbeT of lines In tha SAVEd 
prograiii. 

Store the current program under the <name> 
glyeng The name must not be longer than 30 
characters. The prograni la not affected-- it 
-is simply copied to a permaiient fltbrage area, 

:etrleve the file of th^ <naine> .given, The 

rrent program is 'SCRatchad and replaced by 
the <naine> file. The perisarient storage of 
<nani$> Is not affected, (See conments belbt^,) 



Retrieve the <nanie> file from, storage and add 
It to the current program, without SCRatahing 
the current program, flip will print the 
niessaggs^DUPLICATEB LINE and WAS i , , . if the 
MEEGEd file and the current prograin have lines 
svith the same line ntiroter. The "new" line from 
the merged flle '^ill replace the "old'' line that 
was already part of the carrint program*--^ See 
coranents.below* . , 



r 



KILL <name> 



Erase the <nama> file from permanent storage. 
The currant prograqi Is not kffected. 



It is a good idea to LIST your currBtit program before you SAVE It^ 
to verify that It is what you want. Be carefur ^Ith tClLLv^inca it Is 
final . 



Your ^'current prograni space" and .''permanent storage, area-* are two 
separate things that only comniunlcate v^lth each other when you use these 
commands* , Remember that SAVE and GET loake copies from the current program 
to pernianent starage and vice veraa^,^ VJhen you GET a f ile, BIP 'copies the = 
file from peTOanent storage Into your current program space, and leaves 
the permanent file exactly as it was. If you then ma ka some changae td the 
prcgram. you must SAVE it again If yoii want the changes to be perraanent/. 
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For c»Kftmpic*i BunpoBq you hiiv« RAVISd n iirugr/im <unckvt' tho nnmu WO, 
aiid then Blgn off, Tho next dny you GET DOG i\nd make, chan$m to It* 

If yo\i then say SAVE CAT|; your permanent storage will have both DQO^ (the 
old vers ion ) and CAT (the, new one). M you say, Insta©^, ^VE DOG, then 
BIP will say "OLD VERSION pELETED" and you will have onl^ the nm version, 
under the name DOG*^ The moral Isi If you want to have two verfilons'o£ - 
the progi^Qmp SAVE the revision ^Ith a new name. If you clon*t nee^ the old 
version any moire p SAVE the new version with the Sfline (old) name. If you 
don't SAVE It at allp the new version (your current prdgtatrt) will dlsappaar 
when you sign o£fp> and only the oid version will be In permanent storage* * 



3,4 Pealing W ith the World 



WHO 



Print tire name and student tiumber of the person 
using tme termlnftl. Use this if someona" has 
left the teirnilnal without Blgntng off p (If you 
sign hiiQ off, he way losjs a programj so t^y to 
find him first.) ■ 



WHAT 



Print the ntae of the currerit task yoii are In, 
This also allows you to have the pcoblem text 
printed out for you againp t^^lthout restarting - 
the task. 



WHEN 



Print the date and time. Obvious use. 



FIX 



Leave a mts sage for your supervisor i Use this 
whenever you have a problem that you think he 
or she should know about. Please dascrihe the 
problem aa thoroughly as you can* Type the^ 
<ct> key t^lca to end your rneasage. 

Evaluates an eKpreSsion.^ The e^cpresslon can 
be numeric, strings or Boolean. Fof example ^ \ 

CALG \^ 
would make BIP print 10. Or 

CAtC ''mG" 6f "FOOD" 
would raakte BtP print DOGFOOD, Or 

CkhQ 5^6 . ' : 

would make BTP print' FALSE, 



CALC cannot evailuate expressions cQfltalnlng 
variables* 
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' Worde in UPPER gASE 
argument ■ 

■ ^ ■ ■ 
aoatghmcnt 

BASIC ^ f 

BEGINSUB 

Boolean expressions 
branching 

BYE . ! 

CALC . 

CHANGE ' 

^character 

concatenapio^ 

constant 
counter . 



GLOSSARY 

are ettheif DIP conunands or MSlC statCTients* 

The value or values operated on by a function. 
Sea 2 ,23* 



Alio mlled a^l^ubsctlptM variable I ^ a vatiabLe 
that may have m^ny distinct aletnmnt^i each of 
which cdn be' treated as a eeparate variable. 
See'2.8'p, 2,10* 

" . ' • , ; ^ ' ■ ' 

Associating a 3farlabl€ name with the contents 
of a locatlgn. See 2.10^ S.ll, 

A widely used progtanmilng language I Beginner a 
All-^purpose Symbolic Instriictlon Code, 

The BXP BASIC stateineTit that starts a subroutine* 
See J. 22, ■ 

''BASIC Iristructlorial Prograni" the program that 
jruns this eouraa* ; : / ^ ^ 

EKpresiions whose valuB Is either TRUE or FALSE, 
Used In nuking decisions. See 2*19, 

Transf eicrlng control to a dlf f erent ,part of 
the program rather than folloi^lng the nutnarlc 
sequence line numt era. See 2, 17-^2,20, 

The ^IP comdand that ends your session wtth 
the compuCM, See 1,3, 1.5, 

The BIP comoand that evaluates an eKpregaton, 
3, 4- 

The BIT command that makes it possible for you 
to chaiige' a line or group of lines in your 
prpgrain wltbout typing chem over. See 3*2* 

Anythliig a tarmlnal can displayi letters^ 
numbers I punctuation, or spaces. See 2,7, - 

The string operation that combines two strings 
into one. See 2.43, 

Anothec wrd for "literal.** See 2,8, 

A numberlc variable used to count somethings 
uaaaHy Incremented every tlnte some condition > 
la satisfied. See 2,17, 
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in general, /lijformatlon used by program/ See 2»2 



The BASIC stfltemGnt that proviciGS yALUbs 'to 
a REp statement. See 

.■ \ ' ' ' 

The process of flndirig and correcting errors 

(which computer prograimncrs call ''bugfl*') 

in your program i See 1*7^ 2,24.1^ 3,2. 

BASIC'S ability to modlEy the order of ' 
aKecutlpn of your prograni, dapendlng on 
certain condlt tons* See 2.17-2. 20* 

The BIP command that ekecutes the model, 
to show you Hp^ one aolution to the current 
task TO rks.DEHp^ TRACE executes the models 
and traces the values of all its yariablea at 
the aame t^e* See 3,1. . 

The BASIC staccinent that specif lea t he maKlmum 
number of elementa In an array i usually goes 
at the baglnnlng of a program using arrays , 
See 2.8, 2.16.- , , 

A raqulred BASIC statement which must be the 
las^ line In the program. It terminates 
eKeeutlon, See 2.4, 

Another term for "Infinite loop/' See 2.2^ 
2.17.1* 2.18. \ 



The BIP BASIC,, statement that ends a subroutine. 
See 2.22. ^ 

The BIP command that terminates the current 
task without completing It. See 3.1. 

Something that BASIC knpws It cannot handle 
correctly. BIP. prints out an error message 
to tell you what It knows about the error. 
See 1,7.; 

The process by which MSIC determines the 

value of an^expresaion^ See 2.7-2*8 , 2*19. ^ 

Make ^ the computer do something, BASIC Is said ^ 
to.'eKacute the llnee of a programp l^e., to 
follow each Instruction in the program, Se^ 2*2. 

.Part of a BASIC statement to be avstluatedi k 
primary or oparatlops bn prlmajfles. See 2.12, 
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PttES 
FIX 

FOR , , NEXT, 
function 

GET r 

GOSUB . 



GOTO 



HINT 



HoiD- 



key 



IP . . THBS 



Increment 



Index 



Infinite loop 



The BIP corninand that J.tats tho numcfj of the 
; f iiofl in permanent stornga, SaG^3,3, . 

Tlie DIP command that allowg you to Igavo a 
maasoge for your supervisor. See 3. A, 

the pair of BASIC statements that seta up; 
a machlne-mada loop. See 2.17, 2.21* 

A defined process that prdduces a result, 
^.e.g,, RND, INT, SQR, LEN, See 2.23. 

■ ' jt 

The BIP command that retrieves a previously 
SAVEd prograni go that you can wrk on It 
again. See 3.3. ^ 

The BASIC fltatemanc that causes a jurnp to a 
subroutine. Bee 2.17j 2,22/ 



J 



The BASIC statement fchat allows you to alter 
the aequence 6f ^Ke^ution unconditlonaily . 
See 2. 17 J 2.18, 

The BIP command that prints a hint to help 
you wi^h the current task. See 3,1. 0^ 

A key on your terminal that will stop the 
screen so that you can read everything before 
if disappeara oy the top. See 1.6. 

The BASIC statement that allows you to altar 
the sequence of execution if some condition 
is true. ' $ee 2,17, 2. 20; . ^ ^ 

To add to the Value of a numeric vatlablej 
freqUOTtiy a vj^riab'^e used as a counter, " 

In an array variable, the number In parentheses 
that specifies each alament In the list* ^ 
See 2,8, .2.16.^ . 



In a loops the number ^ounter) that keeps 
track of the number of times the loop has been 
.ex^cut^d. See 2*17^ 2.21. ■ ] 

' A program is said to be in an ''Infinite loop'' 
when it does the*same thing o^er and dvarj 
never shopping. See 2 .Z.v 2a7. 1, 2. 18. ^ ^ 

The sit of values supplied to the progranii the 
^formation on which it operates. See 2.5, 
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GO 



The BASIC statemGiit Chat ullowfl theVu^ar to 
assign a value to a variable during eKa^Utton* 
Sfee 2,14. 

The BASIC functipn that returns the lnt^|er 
part of a real number. S^e 2.23. 

The BIP command that erases a file frow 
permanent storage* See 3,3. 

The BASIC function that returna the n.TOber of 
Gharactera In a string. See 2.23. 

The BASIC statement that assigns a valye to 
a variable. S^e 2,11, 

An. integer that must precede each BASIC 
.atatementi statements are executed ±n oxdrnt of 
increasing line nuinbara. See 2.3. 

The BIP command that prints out your program 
In the order of % the line numbers. S^^e 3i2. 

A primary whosa value Is tteelf (as opposed to 
a variable). See 2.8, 

The place Ih the computer's memory whe)rife a 
value can be stored | the place or "box*^ mt^md 
by a variable. See 2.10. 

General term for a aeries of statements ^hoee 
execution is repeated. See 2.17^ 2.21,^ 

The BIP tfonmiand that Tetrieves a file fvom 
permanent stora^ga and adds It to the cut^venc 
program. See 3.3. 

The BIP comntand that prints a typical solution 
V to the current; task. See 3,1. 

The BIP coimnand that presents the ne«t p^t of 
a task. Type It after completing a jpragram. 

Having to do with numbers and their valuta. 
See 2.8. , 

The process by which c^o eKpresaions mk-B ysed 
to specify a new value* 

Addition, subtraction, multiplication, division 
exponentiation, \ 



fitielngf 



Concatenatlpn, substring,' 



relatlonali 



Boolean i 



numerlqi ^ 
string 2 
ralatlonali 
Booiean: 



out put . 
primary. 
PRINT 

prpgram 

READ^ 

REM 

REOPEN 



raturii 



RETURN 



^ An operation that comparea two string or numeric 
expresalons In some way to produce a Boolean 
expression. 

An operation that combines two Booiean expression 
into a new BoDlean eKpreeaion* See 2.12, 2.19. 

The fiymbol for an operation i 

+ - * / ^ ' 

& (atartj stop) 

s <> < > <s >^ 
NOT AND OR 
See ^.12. 2.13, 2.19. 

The visible reSMlta of a program^g execution f 
on th© terminal. See 2.5. 

An eKpresalon without any operatiort— either ' 
a literal or a 'variable., See 2^7-2.8. ^ 

The BASIC statement that produGes visible 
results by causing the terminal to ^type . 
^something. See, 2, 6. / ; ' r 

A list of instructions for a computer to 
folloWp written in a language that^the 
computer understands. See 2*1-. 

The BASIC statement that assigns a value to 
a variable i the. value is stored in the program * 
^In the DATA statement. See 2.15. 

The BASIC statement that does nothing. It 
simply allows the programmer to make notes 
within the program. See 2.24. 

'The BASIC statement th#t moves the "Read-data 
^ pointer" back to the first DATA value in the 
program, Spe2.15.* 

To determine and give back a value. All 
furictions returti a value* See 2.23. 

The BASIC statement that causes a Jump back from 
d subroutine to the place from which tHe sub- 
routine was called. See 2.22. - ' 



RND 

'RUN 
SAVE i 

SCR - . 
SEQ 

signing, off 
SQR 

statement 

string 

STOP 

subscript 

subscripted 
# 

substring 
subroutine 



The BASIC, function that roturna a random 
decimal fraction between 0 and 1. It requires 
no argumentV. See 2,23* 
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The BIP cornnand that tells the computer to 
execute your prbgram. See 3,2. 



TASK 



The BIP command that puts your current program 
into pertianent storage for you^ naxt session* 

See 3Mf ^ . " ■ ■ ^ 

The BIP commantl that erases ybiir current 
. program. See 3,2. 

The BIP command that renumbers .the lines W ^bufc' 
;_prograrrt to give you more available space between 
tHi existing, lines/ See 3, '2, i 

Ending a session on the computer. Signing off 

^^ts^^achiWMnt^tli'BYE r 

The BASIC function that ^returns the positive 
. square root'.of its numeric argument . See. 2 .23. 

A single BASIC instfuct Ion occupying one 

line of the program. See 2.1-^2.3,'" ^ . 

A group of. charaqtirfi In a particular order. 
See 2.7-2.8, v ■ - . , . 

The BASIC statement that may rappear at^any 
place in the program and ternilnates execution 
of the program. Sea 2.24, ' 

a number or numeric variable '/in parentheses 
that specifies an element of an ; array . 

A %lnd of variable, one that cijb, iontaln 

more :than one value at .one time. See "array." 

See 2,8, 2.16, ' ' 

A part of a string. See 2.13. 

A sequence of BASIC sthtementg>'that can be 
acceased and executed* from different places in 
the main program, returning back to the place 
f#o.m which Ir Is called- See.: •2. 22. 

The BIP command that presents ^the next 
progranmilng task. Type It after completing ; 
the previous task* See 3.1, - - 
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TRACE 
user 

user-def ined; f unc t Ion 
^ value ^ , 

Variable 
WFIAT 

WHO. y 



'the BIP command that both executao a pifogram 
and prlntii Out ll]fl|e numbers am! variables 
/ as executlaH prDg^o^Bes, See; 3»2» 

In generalp' the person who runs a ptograro. 
Freqyentiy^; ^Iso the person who wrote it. 

> . A £unctio)ft ;40f Ined* in programV^'^Kich return 

the valueMpi the eKpragsion that yoti toecifyj 
See 2.23, . , " • , ' . \. ■ 

The result of evaluating an eKpresatoft or a 
functlon» Either a nuraberj or a atrlngi 
or TRUE or PALSE. Seev24?, 2.12, j.l9. 

J 

A name for h location In the compiitar's memory, 
a "box" tha^ can hold a numeric air string 
,,valua. Sea 2*8-2,11% . / 

The Bit cbmmairict that telli you the nam^ of Ayoiir 
current^ taa1c\and allows you tOj s^e the problem ' 
text, again. See 3*4,, : K * 

: The^BIP cDminund that tells you tha^ data and*! 
time. Sea 3.4. ; ^ ^ / 

The^iBIP eoiifiwnd that tells you who la a 
on at the tatminal^. See 3.4. 
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